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Economics 


With increased competition at home and overseas, it is only natural that every new 
purchase order (whether it be for raw materials, machine tools or finished products) is 
the climax to a careful process of elimination arising from the study of specification, 
performance, quality, price and delivery. 


it 
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s of Concerning machine tools the immediate ‘‘cost-per-piece’’ consideration — attractive 

though it may seem at the moment — may tend to cloud our visions. It is very necessary to 
think ahead. Changes in designs call for adaptability of machines. Ever higher standards of 
accuracy demand tools which will hold the closest limits now and in years to come. Automatic 
controis and elimination of operator fatigue are of growing importance. Service (and all that 
the word implies) is an invaluable asset which does not figure on the cost sheets. Yes, it is easy 


to be ‘‘penny wise’’ when buying machine tools. 
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In a forthcoming series of advertisements we shall invite you to ‘‘look in’’ to workshops where 
articles of international repute are made. There you will see many CINCINNATI machines which 
are contributing to an ever-increasing level of efficiency and productivity. 
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\ Do your machining wrth this seashell 


Concho Dromus 
Concho Shells are fresh water 
bivalves which sometimes pro-/ 
duce pearls. Concho Dromus 
derives its name from the Latin\. 
concha, a shell-fish,anddromas, — 
a dromedary. This humped, two- 
inch long Shell is olive coloured 
with lighter green markings and 
is found in North America. 





Shell Dromus Oils are high quality soluble oils which give stable 
emulsions at high degrees of dilution and incorporate corrosion 
inhibitors to protect both machine and work against rust. Grades 
are available to give either milky or translucent emulsions. 
Shell Dromus Oils are suitable for all forms of machining where 


a soluble oil is desirable. 


Shell Dromus Oils 


LEADERSHIP IN LUBRICATION 
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“the Kite Mark | 


we are licensed by?the British Standards Insyj utes . 
r the requirements 


which certifies that “Zine Alloy Diecasting saa Pett 
of British Stag ‘ 


in addition to B.S.|. control of zinc alloy dieCastings produced by us—all 
our production in other metals is subjected to strict quality control by 
our own Metallurgical Laboratory 





the high standards we have imposed 
cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS ; PONDERS END : MIDDLESEX 
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The Scope of Oilite Self-Lubri- 
cating Bearings and Parts is 
infinite 

It is possible that you are 
not enjoying all the benefits 
resulting from the use of these 
unique products — May we 
send you the publications that 
interest you? 

Our Technical Staff will be 
pleased to discuss any partic- 


ular application. 


THE MANGANESE BRONZE & BRASS CO. LIMITED, ELTON PARK WORKS, HADLEIGH ROAD, IPSWICH 
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Inttoduce 
Large Capacity 
Chucking Automatic: 


These machines offer new opportunities for fast, accurate, and 
economical machining of castings, forgings, billets and 
pressings. 
They incorporate speed and feed ranges suitable for the widest 
possible field of use; the rigidity and power for machining 
tough materials, and the employment of tungsten carbide 
tooling; and the Wickman Autosetting mechanisms by which 
tool feed strokes can be set merely by the adjustment of lever 
mechanisms, without cam changing. 

Inherently accurate, trouble-free and easy to service, and 
backed by the experience and advice of Wickman 
tooling and engineering specialists, Wickman Multi- 
Spindle Automatics provide a ready answer to the 
universal need for higher output and lower costs. 
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A wide range of standard toolholders is made for all . ¢ a 

normal types of tool in all stations, and standard 7 # . 
attachments are available for high speed drilling, , 8 4 ‘| 
; : ; : : . * 
independent reaming, threading with self-opening & 
revolving diehead, or threading with solid taps and : x ad c ; esas 
dies. yy 

The 74”—6 Spindle machine can be supplied arranged 
for double indexing if required. 


PRINCIPAL DIMENSIONS 
7}’—6 Spindle 9”’—4 Spindle 
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Chuck diameter and maximum swing .. a Tk" 9” : a 
Feed stroke on main tool block.. Se os 0—5S” 0—5” — 
‘ Feed stroke on upper independent end-working . 
' slides .. 3... gt ee 0—S}" 
i Height of spindle from cross slides .. eis 3h” 5-03” 
Feed stroke on lower cross slides 8 a O—12” O—1}?” : 
Feed stroke on upper cross slides ae ee 0—2}” 0—2}” 
Spindle speed range in 24 steps, r.p.m. ae 5$1—675 29—473 










Write to-day 
for this new 
Catalogue 


a ~ 
NO CAMS TO CHANGE 
The Wickman pateni auto-setting mechanism effects 
alterations to tool feed strokes and bar feed without 
. cam changing. 
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The control valves of a rotary-hearth steel 
furnace must have maximum pressure- 
tightness and wear-resistance in every 
casting. Hence the selection of Meehanite 
Metal castings. Their outstanding consist- 


ency springs from the close control exercised 





throughout the Meehanite Metal process 


THIS CASTING : 


is for one of a wide range of British-made 
VICKERS-DETROIT Hydraulic Control 
Valves manufactured by Stein & 





Atkinson Ltd, who supplied the 


furnace and hydraulics shown above, 


SAA? MEEHANITE METAL FOUNDRIES AT YOUR SERVICE ; 

3 3 installed by Messrs. Arthur Lee & 
G. M. Hay and Company Limited. Glasgow. Sons, Ltd. The hydraulics control 
C. A. Parsons and Company Ltd. Newcastle-on-Tyne. 6 charging, discharging, hearth-rota- 


Qualcast (Ealing Park) Ltd. London, W.5 tion. door operation, quenching and 


Write for Ries : imei ice ° ; , ° 
(ine te | eee ae Sa. allied motions. Working pressures 
Specitication of Mechanite | Southern Foundries Led. Waddon. Croydon. Surrey are up to 1.000 Ibs. per square inch, 
Metal Winget Limited. Rochester 
MSI109A : 
to any of the Ashmore, Benson Pease and Co. Stockton-on-Tees For uniformly good castings, consult a 


Meehanite Foundries The Butterley Company Limited. Ripley, Derby . > 
listed Meehanite Foundry. 


Cameron and Roberton Limited. Kirkintilloch 












Carmichael Bros. Limited. Nile Street, South Shields. 





Goulds Foundries Limited. Cardiff and Newport, Mon 


John Harper (Meehanite) Limited. Willenhall, Staffs A) IL ? hh TAL ite 
THE INTERNATIONAL MEEHANITE METAL COMPANY LIMITED 


66 VICTORIA STREET, LONDON, $.W.1. Telephone: ViCtoria 9921-22 Telegrams: Meerion Phone London 
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NOTABLE 
USERS OF 


Te son Te OPERATION fs: 


Rear Axle Spind 9 Broaching 37 Splines BROACHING 42 Seconds 
(Ht. Td. C eel) in 4.770 Dia Bore FLOOR to FLOOR -4 Mins. 


Temacnine %éRESULT 


LAPOINTE.- H.P.75 COMPLETE 
Horizontal Hydraulic SATISFACTION 
35 tons x 72” stroke 


THE LAPOINTE MACHINE TOOL C0., LID. 


OTTERSPOOL - WATFORD-BY-PASS - WATFORD - HERTS TELEPHONE: GADEBROOK 371! (4 LINES) 
BIRMINGHAM OFFICE: WHITE HOUSE, 111 NEW STREET, BIRMINGHAM 2 TELEPHONE: MIDLAND 2406 
IN U.S.A. THE LAPOINTE MACHINE TOOL COMPANY * HUDSON < MASS. 
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—and watch your output figures soar! Conversion to full or semi-automatic 


working by means of MAXAM pneumatic equipment, costs only a small fraction of 
the capital value of the machine or process involved. Yet the effect is enormous — 
our clients are gaining anything from 100% to 600% increased production. MAXAM 


conversion means much more output at much lower costs. 


developing new machines or new systems we strongly advise you to call in MAXAM 
right from the start. We have been partners in the design of some outstandingly 
successful automatic processes. 

As today’s most up-to-date production technique, MAXAM is being adopted in 
many different industries all over the country—may we send you a descriptive 


Such conversion may completely solve your problems. If, however, you are 
leaflet or a catalogue ? | 


MAXAM Dept. ‘C’ THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD., 
4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall 
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GRINDERS 




























ROTARY HEAD CARBIDE TOOL 
GRINDER, TYPE MO 14 

“= CARBIDE TOOL GRINDER, Supplied with four grinding wheels 
2) type MO 13 mounted on rotary head, for rough- 
ing, sharpening, lapping and chip 
breaking in succession or for single 
operation of each wheel. Micro 
adjustment of tool holder, which 
a accommodates all sizes and shapes 
2) UNIVERSAL TOOL Ano of tools up to 23” sq. section. 


CUTTER GRINDER, 
TYPE M6 AR UNIVERSAL TOOL AND CUTTER 


GRINDER, Type M6 AR 
Equipped for external, internal and 
5 surface grinding. 4-speed grinding 
heels. 
ROTARY HEAD CARBIDE wheels. 





TOOL GRINDER, CARBIDE TOOL GRINDER, 
Type MO 14 Type MO 13 

Fitted with two wheels, one for 
DELIVERY Sharpening and one for lapping. 


‘Sarat The vari fi f th 1 
FROM STOCK | THe | be ground te snccewion withost 


| removing tool. 
| CARBIDE TOOL GRINDER, 
| Type MO 15 
GROUP 
sEcompanits With only one operating post. 
Fitted with two diamond wheels, 


one for sharpening, the other for 
SONS AND COMPANY LIMITED 


lapping. Tools can be ground 
all faces without removing. 
SUNBEAM ROAD, LONDON, N.W.10 STANNINGLEY, Near LEEDS 
Telephone: Elgar 7222/7 Telephone: Pudsey 224! 


And at Kingebury (Nr. Tamworth) - Manchester - Glasgow - Morriston, Swansea - Newcastle - Sheffield - Southampton - Belfast 
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Let us demonstrate the amazing productivity of +GF+ Copying Lathes 


SIDNEY JONES 


7 
- Sole U.K. Agents 
SIDNEY G. JONES, 8 BALHAM HILL, LONDON, $.W.12. phone BATtersea 3246 


COPYING LATHE 
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Rapid Copying Lathes 








thie, : These lathes copy direct from a workpiece or from a 1:1 
templet. Hydraulic power is applied to the feed and rapid 

return of the longitudinal slide. Parts with shoulders of 90°, 

tapers, concave or convex forms, etc., are produced in very fast 
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17 9” 7° 
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wansize 1% Ge 1% ae times to a high degree of accuracy and with fine finish. Height 
of centres 411”. Available with distance between centres 15?” 
or 253”. 
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Material St 60. 11 
First operation 138 secs. 
Second operation 67 secs. 

Total time 


3 minutes 25 seconds 
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First operation 137 secs. 
Second operation 251 secs. 
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Design for Production 


by R. S. MEDLOCK, 


ee Chief Research and Development Engineer, George Kent, Ltd., and co-Leader 
of the A.A.P.C. Team which visited the United States to study this subject. 


N the struggle for higher productivity, the importance of design has not been overlooked. A British 
Specialist Team who recently studied the subject in the U.S.A., stated that their original terms of 
reference included the following :— 


“To examine the methods adopted for securing effective co-operation between research, design, 
development and engineering departments through purchasing and production to sales department, paying 
attention to simplification of procedure, reduction of scrap and cutting cost, bearing in mind quality 
and customer requirements.” 


Later on the terms of reference were amplified to include “ methods of ensuring that product design 
is based on suitable processes—the minimum use of restricted materials and maximum employment of 
readily available standard parts—the rapid application of basic technical research”. It is interesting 
to note that the original terms of reference dealt with the subject in fairly broad terms, but the subse- 
quent amplification had a much more restricted sense. It is, therefore, worth while to examine how far 
design should influence those functions in an organisation other than direct production. In doing so we 
must be fully aware that owing to the diversity of types of production, any general conclusions we 

draw will not always bear the same relative importance in_all organisations. For example, the principles 
| of design for mass production will not necessarily have the same order of importance as those for small 
batch production. 


If we consider an organisation for mass producing an article, the cost of which is made up of a large 
direct labour component, it is reasonable to expect that this organisation will have a strong team of 
production engineers continually battling to reduce marginal labour costs. There will be strong pressure 
on the design for production theme and the designer’s scope might well be limited to function and 
style with only a small interest in the method of production. 





At the other extreme there might be an organisation manufacturing a large variety of highly technical 
products by batch processes, which is unable economically to employ specialised production techniques, 
and has to rely on the well-established methods which can be applied by good designers. In organisa- 
tions such as this it is common to find that the resulting cost of the product includes a relatively small 
direct labour component. 


The Influence of Design 


These two extreme cases have been considered in order to discuss the influence of design on produc- 
tion in its broadest sense, assuming now that production embraces all direct and indirect functions. The 
term “ indirect” refers here to all functions in the organisation other than direct labour. The designer’s 
responsibility is to apply his skill to the utmost, so that for a given standard of function and appear- 
ance, the overall cost of the product is a minimum. His problem can be divided into two parts: (a) how 
to reduce direct production costs; (b) can he influence the other part of the cost which goes into the 
selling price, and if so how can it be reduced? The relative importance of (a) and (b) will obviously 
depend, to a great extent, on the type or organisation involved. It is also true to say that both types 
of cost are dependent variables and one may need to be increased in order to make a greater saving 
on the other. The tendency however, has been to decrease direct production costs at the expense of 
indirects, but when an attempt is made to analyse the results of these trends, difficulties become apparent, 
at least in some industries. 





Sf 


The problem the designer has to face is this :—As an analytical person he wishes to measure the results 
of his efforts and to have a continuous feed back of information which he can use to take the required 
corrective action. If he is in doubt as to which of two alternative designs is cheaper to produce, he can 
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get fairly accurate data regarding machining costs which will enable him to make the decision. He may 
also get some information on the indirect costs where these are directly related to the departments pro- 
ducing the product, but the overall effect on the organisation is not so apparent. 


The history of science has shown that as soon as measurement is possible, rapid progress is ensured, and 
without doubt this has proved to be true in the case of direct production operations. The situation is 
slightly different when the designer studies the effect of design policies on all indirect costs. By way of an 
age-old example, a designer may specialise on electric motors and he may reach the conclusion that per- 
haps five types of motor could be replaced by one which would suit all the applications previously met by 
the five. To achieve this end the new motor design would become more complicated and probably, but 
not necessarily, involve an increase in direct labour and material costs. However, suppose the reduced 
number of variations actually decreased the direct production costs, there would be no problem and the new 
design should undoubtedly replace the five old ones. The issue is not so clear cut if the new design was 
more expensive to produce in terms of material and labour. The possibility of accurate measurement of 
the effect on indirect costs recedes. Certain qualitative results could be expected—selling would be 
simplified, less information would be required from the customer before a specification could be issued, 
spares and service would be simplified, stocks of components might be reduced, production control 
problems eased. In general, all functions could operate in a more streamlined manner, there would be 
less confusion, less questions to ask and hence fewer wrong answers. 


The Hidden Overheads 


The invisible, or hidden, overheads in an organisation can be due to lack of information, which in turn 
breeds delays, questions, hasty decisions and mistakes. The problem regarding lack of information can be 
successfully tackled along the lines of simplification, standardisation and specialisation and the designer is 
in a key position to promote these principles, particularly if he can measure the results of his work. 
Measurement is unfortunately hindered by the time delay between the introduction of simplification and its 
effect in terms of economy in the more remote indirect functions of the organisation. Even if the results 
could be segregated and measured, it is too late to use them as an instrument of control. The design will 
be in an advanced production stage and it will not be possible to turn back. A forward view must be 
taken and an estimate made before a new design is released for production. In many industries it is 
unlikely that this estimate will be accurate, because we shall be asking someone to put a value to those 
qualities of a design which will help to streamline the functions of all non-producing departments, but 
this difficulty should not discourage the designer from contributing to the effort to reduce indirect costs. 


Costing systems are unfortunately in existence which, in conjunction with an organisation operating 
at a high indirect/direct ratio, would encourage a designer to produce (on paper) cheap designs by 
concentrating on a reduction of direct labour. One way in which this could be achieved is to design 
around as many purchased parts as possible. If this policy was carried too far, it could lead to an ever 
higher ratio of indirect to direct costs, particularly if it caused a lower utilisation of existing plant and 
equipment. The problem of “buying out or making in” is controlled by many variables, and the 
effect referred to above need not always apply, but is mentioned here as an example of how des‘gners 
have a certain degree of control over the two types of cost. Good design for production is likely to 
result if the underlying principles are appreciated. 


The question may be raised regarding the designer’s responsibility for design for production. The 
degree of responsibility must vary with the type of production ‘nvolved. In its narrowest sense, design 
for production involves attention to such details as providing undercuts for screw thread operations, or 
means for holding castings, or the use of easy machining materials, which all comes in as part of the 
designer’s early training. In a slightly broader aspect, specialised production techniques, such as die- 
casting, press work and plastic mouldings, come into the picture. 


If the designer can operate unaided when these techniques are involved, then all the more credit is 
due to him, but if he needs expert assistance then this should commence at the earliest design stage. 
Going a step further, responsibility passes to the production engineer who may undertake manufacturing 
research into highly specialised techniques and processes, which might precede requests for design 
changes to suit new methods. 


The Designer’s Responsibility 

At this point the production engineer has reached the near limit of his power to influence design, 
and the initiative is with the designer. It has been tacitly assumed that the designed components or 
products are really necessary. It is not within the purview of the production department to query 
whether a design should be produced or not. The produc‘ion engineer may request standardisation of 
components and suggest design alterations in the interest of rationalisation, but there is a limit to which 
he can go without a complete grasp of the designer’s problem. The designer may be the only one who 


(Concluded on p. 298) 
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THE TREND OF SURFACE MEASUREMENT’ 


by R. E. REASON, A.R.CGS. 





subject. 


Mr. R. E. Reason 


trical instruments for engineering measurement. 


Mr. R. E. Reason was educated at Tonbridge School, at The Royal 
College of Science, London, and in the works of Messrs. Taylor, Taylor & 
Hobson Ltd., Leicester, where he is now in charge of the Research Depart- 
ment. An early interest in mechanical, optical and electrical matters lead to 


the study of instrument design and to the development of optical and elee- 


Amongst this work 


Mr. Reason found special interest in surface measurement and its inter 


national standardisation and is the author of a number of works on this 


The Background of Topographic Measurement 


"pete a part is machined, the first thing that 
happens is that a chip or particle of metal is 
detached by the cutting agent, leaving on the part 
a tool or scratch mark. The development of the 
grooves so formed results in the machined surface. 
Within each groove the texture of the surface is 
determined by the manner in which the metal is 
torn or otherwise detached from the solid material : 
this will apply whether the groove is formed by an 
abrasive grain of microscopic size or by the wide 
tool of a planing machine. If the tool is perfectly 
guided and if the chips are uniformly detached, the 
mean level of the grooves should lie on a geometri- 
cal surface having the theoretically perfect form 
designated by the drawing; but if the guiding is not 
perfect or the cutting not uniform, the grooves 
themselves will lie on an undulating surface. The 
cutting process frequently leads to the development 
of high stresses and high temperatures within the 
outermost layers of the part, and the crystalline 
structure of these layers may in consequence differ 
appreciably from that of the material in bulk. Finch 
has shown that the outermost layer of all consists 
of an exceedingly thin film of oxide, and that this 
film has a profound effect on the mechanism of 
breakdown. 

The ideal in surface measurement would no doubt 
be to determine factors which, either directly or in 
combination with those relating to a mating surface 
would indicate the true value of the surface or pair 


of surfaces for the intended application. Having 
regard for the number and complexity of the factors 
involved, it is questionable whether this ideal will 
ever be reached. Measurement of the topographic 
features of surfaces as practised today can, how- 
ever, provide data which when combined with 
experience gives useful guidance. Topographic 
measurement can be related fairly directly to clear- 
ances and tolerances; it can help in controlling the 
quality of the surfaces left by machining processes; 
and, when suitably executed, it can help in stopping 
argument about whether or not accepted standards 
are being maintained. 

It is useful to remember, when discussing the re- 
quirement of topographic measurement, that this 
aspect is only part of the whole story, and that the 
physical attributes of surfaces can be at least as 
important. Furthermore, whenever wear is con- 
cerned, there are always the two surfaces to be 
taken into account, and there may be a limit to the 
usefulness of concentrating on the details of one 
without reference to the other. An attempt to dis- 
play some of the many significant factors relating 
to a sliding pair is shown in Fig. 1. First there are 
the two surfaces, each with its attendant physical 
and geometrical properties. When dry, the space 





*This Paper was presented at a Symposium arranged by 
the National Physical Laboratory in October, 1953, and is 
reproduced by kind permission of the Director. (Crown 
Copyright Reserved.) 
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PACTORS AFFECTING PERFORMANCE 
OF SLIDEWAYS AND BEARINGS. 
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between the surfaces will be determined by their 
textures, by dimensional clearances, and by align- 
ment (under load). When oil is added and the 
surfaces start to slide, the principles of lubrication 
will have to be taken into account. As running-in 
proceeds, whether controlled or left to chance, the 
surface texture is likely to undergo a change before 
the bearing settles down to its working state. The 
diagram makes no attempt to indicate the relative 


importance of the different factors, which will vary 
greatly from case to case, but it may serve to show 
how small a part of the field is occupied by what is 
generally referred to as “Surface Finish ”. 

Perhaps the most outstanding need in the develop- 
ment of surface measurement today is to know more 
about which aspects of surfaces are the most signifi- 
cant and how accurately they really need to be 
assessed for production purposes. This applies par- 
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ticularly to the topography of the machined surfaces 
of sliding and rolling pairs, for the whole incidence 
of this factor appears to be transitional, extending 
only from the time when motion first begins to the 
time when the surfaces are said to be “run-in”. 
There exist fairly extensive studies of the topography 
of surfaces as made by machines and delivered to 
the assembly rooms, and very extensive studies of 
friction and lubrication starting generally from the 
time when surfaces are first considered to be run- 
in: but very little study can be found of the nature 
of the topographic changes that occur as running- 
in proceeds. 

There are many diverging experiences of wear 
suggesting that the mechanism of the process is still 
in need of a unifying explanation. For example, in 
the case of journal bearings it seems to be the 
general experience that the shaft, especially if hard 
is the better for being initially well finished, though 
the author has noticed that the surface of a very 
well lapped shaft may appear to “ deteriorate’. on 
a simple topographic basis, before it settles down to 
a fairly stable run-in state. On the other hand, in 
the case of reciprocating motion (slideways and 
pistons in cylinders) it seems a common experience 
that very smooth initial surfaces are best avoided 
In the case of a sliding carriage moving very slowly 
under load, the author found evidence of a critical 
speed above which there was smooth motion and 
below which stick-slip occurred. The critical speed 
was found to be lower if one surface was lapped 
and the other left comparatively rough (though of 
good form) than if both were lapped. Perhaps the 
fact that in reciprocating motion the velocity falls 
to zero twice in every cycle, whereas in a bearing 
it falls to zero only at moments of starting and stop- 
ping, is significant. Looking at other cases, the 
experiments of Clay’ can be contrasted with those 
of Salama’, the former showing how the load 
carrying capacity of shafs turning in lead bronze 
bushes could be increased by improving the finish 
on the shaft, and the latter showing how the load 
carrying capacity of a plain thrust bearing could be 
increased by introducing artificial waves on one of 
the surfaces, Salama’s results being shown to be 
consistent with the supposition that the waves lead 
to the formation of Michell wedges in the oil film. 

There can be little doubt that a detailed study of 
the topoeraphic changes that occur during the 
running-.n period, coupled with a study of the 
accompa -,ing physical changes, would throw light 
on what kind of surfaces it would be most economic 
to bring to assembly. Oten, it seems, they would 
be those lending themselves to the beneficial effects 
of controlled running-in, rather than those inspired 
by a belief that running-in can be avoided by the 
use of very high initial finishes. 


Topographic Surface Measurement 


For the purposes of measurement it is often con- 
venient to approach the irregularities that exist to 
be measured in the reverse order to that in which 
they appear on the surface. and start at the long 


wavelength end. Four main groups of imperfection 
can be recognised: (1) a general error of form 
caused generally by flexure of the machine or part 
or errors in the slideways; (2) patterns caused gener- 
ally by components of vibration or by bad truing of 
a grinding wheel: (3) the pattern formed by the 
successive grooves or scratch marks; and -(4) the 
irregularities within each groove resulting from the 
rupturing of the material as the chip is torn from it. 

The objective in topographic measurement is to 
reveal the nature and indicate the magnitude of the 
irregularities in whatever degree of detail consider- 
ations of manufacture or function may require. ‘To 
this end a great variety of methods and instruments 
has been devised. No method is known which will 
deal with the whole range of irregularities that exist 
to be measured, and no instrument exemplifying 
any one method has been devised that will deal with 
the whole range of which that method is capable. 

Because of the impossibility of representing every 
irregularity within the whole length of every part 
on a single diagram capable of being assimilated by 
the eye, it is generally necessary to accept measure- 
ments based on a sample of the surface. The grea‘est 
practicable size of the sample diminishes as the 
required magnification (scale of enlargement) in- 
creases. It is essential, however, that the sample 
should be large enough to be representative; that is. 
there must be a high degree of probability that the 
surface lying just beyond the sample is like that 
which lies within it. It is only on this basis that 
two observers examining the same locality but not 
identically the same spot on a surface can be sure 
of coming to the same conclusion. Methods like the 
stylus and_ interference methods, which allow the 
profile graph to be greatly compressed lengthwise, 
meet the problem of effective representation far 
better than the simple light-cut or light-shadow 
methods, where little compression is possible and 
there is too often a conflict between seeing a great 
enough length of the surface to establish its character 
and at the same time providing enough magnifica- 
tion to make irregularities of small height visible to 
the eye. 


Errors of Form 
Straightness (and “* Waviness ”’ ) 


For large surfaces the Autocollimator and the 
Alignment Telescope are well known. For detailed 
analysis the former method is somewhat slow, and 
errors of observation tend, to be cumulative. In the 
Alignment Telescope, there is inevitably a finite error 
due to the focusing motion, although in the Taylor- 
Hobson instrument the combination of accurate 
ways, sound kinematic design and the use of a posi- 
tive focusing lens instead of the negative lens usual 
in surveying instruments, has so reduced and distri- 
buted the error that it often amounts to less than 
the uncertainty caused by atmospheric disturbance. 

More recently, three ingenious systems, shown in 
Fig. 2, for generating an absolute line of sight have 
been devised. The first, marketed as the “ Régle 
d’Optique ” by Huet & Co., makes use of a lens 
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system comprising two objectives of equal power 


separated by twice their focal length, this being a 
system having the special property that object and 
image move at the same rate instead of according 
to the usual reciprocal law. Using this system, an 
image of a target contacting the surface to be tested 
is formed on itself by reflection round a loop. It 
can be shown that the locus of the coincidences of 
target and image as the target is moved along the 
surface will be a unique straight line, regardless of 
residual errors in the mounting of the lenses and 
reflectors. Any departure of the target from this 
line will displace the image laterally in the opposite 
direction, whence the departure can be measured. 
In the second, described in Patent No. 682369 
(Kodak), which might be regarded as a single-ended 
version of the first, part of the light, instead of 
travelling round a loop, is reflected back and forth 
through one objective by semi-reflective mirrors so 
spaced apart that the objective and its virtual image 
are separated by twice the focal length. The direct 
and reflected images of a target are seen simultan- 
eously in focus through the eyepiece, and it can be 
shown that the locus of the coincidences is a straight 
line regardless of errors in squaring-on of the 
mirrors. In the third method, developed by van 
Heel, interference fringes formed between light 
waves arriving from two slits illuminated by light 
from a pinhole or a third slit are observed. The 
interference pattern is symmetrical about any point 
equidistant from the two slits. Van Heel showed 
that when the proportions are right the centre of 
the pattern can be located with great accuracy, 
certainly within .001 inch in 50 feet. It will be clear 
that in any plane perpendicular to the slits, the 
locus of a point moving so that it is always equi- 
distant from them must be a straight line. The 
foregoing optical instruments do not provide a 
continuous record, and the profile has to be plotted 
from a sufficient number of separate observations. 
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It will, of course, be appreciated that although these 
instruments have the virtue of generating lines of 
sight that are fundamentally straight, in practice 
there may still be limitations on attainable accuracy 
set for example by the weight of the apparatus, or 
by problems of application, unequal brightness of 
images, or by atmospheric disturbances. 

The profile of the whole length of reasonably 
exposed surfaces up to 9” long can be continuously 
recorded with the Micrometrical Corporation “ Pro- 
ficorder ”, which allows vertical magnification up to 
10,000 X. Surfaces up to 4” long can be covered, 
with vertical magnification up to 1,000 X, by the 
Leitz-Forster tilting mirror stylus instrument which 
is much used on the Continent. The datum of the 
Leitz-Forster instrument is provided by a ball 
bearing slide-way stated to be accurate within 
.000 02” and able to carry 7 lbs. (3 kg.) load. 

Widely spaced waves up to about 2 cm. pitch 
can be picked up with the Tomlinson Waviness 
Recorder (Messrs. Baty & Co.), which allows for 
vertical magnification up to 4,000 X. In this instru- 
ment the whole mechanism, including the recorder. 
is built on what constitutes a shoe measuring about 
13” (4cm.) square. 

The whole length of short surfaces, and waves up 
to a few millimeters long, can be examined with the 
Taylor-Hobson “ Talysurf” instruments, with mag- 
nification up to 50,000 X, using a straight line 
linkage giving 5 mm. traverse in the case of Model 2. 
or an attachment giving 12 mm. traverse in the 


case of Model 3 (Figs. 3A and 3B). In the former. 
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two pairs of links have their free ends hinged 
respectively to the frame and a carriage carrying 
the pick-up. Their junctions are linked together 
and constrained to move at half the rate of the 
carriage by means of a halving lever. The linkage 
has the convenience that the direction of motion is 
perpendicular to the planes of the pairs of links 
when the angle between each pair is zero, and can 
therefore be controlled by; adjustment of the upper 
end of the halving lever. In the latter, the pick-up 
is converted into a form of caliper and used to gauge 
the variations in the gap between a master reference 
surface and the surface under test. Tilting adjust- 
ment is provided, and the master surface which may 
be expected to wear in time can easily be replaced. 

When the surface is sufficiently reflective and is 
not excessively deformed (e.g. surfaces of slip 
gauges) errors of form can be assessed in no better 
or simpler way than by the use of an optical proof 
plate and Newton’s Rings (Fig. 4a) which can be 
regarded as counter lines representing .000 011” 
steps of height when green light is used. A simple 
fringe viewer (Fig. 4) may help. 















































(a) (b) 
Fig. 4 


Roundness 


Geometrically, the cross-section of a part can be 
said to be round if all points on its periphery are 
equidistant from a common centre; but the con- 
verse is not always accepted in the workshop as a 
definition of what is not round. For example in 
Fig. 5, A is clearly round, and C would generally 
be described as lobed (i.e. not round), but B would 
often be accepted as round because, although the 
undulations have as great an amplitude as those in 
C, there is a sufficient number of them lying with 
their crests on a common circle for the part to 
function in some applications (at least for a time) 
as though it were round. 

If the undulations are reasonably repetitive, an 
excellent assessment of their amplitude can be 
obtained by rotating the part in a V-block beneath 
a sensitive indicator and recording the result, pro- 
vided that the angle of the V-block is correctly 
chosen in relation to the number of undulations. 
The method was developed for use with the Taly- 
surf instrument or Talymin Gauges, a V-block 
adjustable in angle, together with a calculator and 
a set of tables for choosing useful angles, being 





Fig. 5 


provided. Angles such that crests simultaneously 
engage the indicator and both surfaces of the V 
(Fig. 6A) will lead to a displacement of the indicator 
of a little over twice the amplitude of the undula- 
tions, but angles such that crests engage both 
surfaces of the V when a valley engages the indi- 
cator (Fig. 6B) will result in cancellation of the 
movements and the indication will be zero. The 
indicator can equally be mounted to engage the 
work between the surfaces of the V, the condition 
for maximum and minimum representation being 
then reversed. 

When the shape is irregular, better results can 
generally be obtained by observing the errors rela- 
tive to a nominally true axis of rotation. Some- 
times the part is mounted on a turntable and an 
indicator held against it *. In the 
Talyrond instrument this procedure 
is reversed, the part being stationary 
and the indicator, mounted on an 
accurate spindle, is rotated round it. 
The normal accuracy is such that 
the locus of a point carried on the 
spindle will not depart from a true 
circle by more than .000 002” (0.05 
micron). This instrument plots the 
errors of roundness in polar form. 

The polar graphs are taken so that 
angular relations on the graph 
correspond with those of the work- 
piece, that is, the angular magnifica- 
tion is unity. The mean diameter 
of the Talyrond graph being about 
3”. the linear circumferential mag- 
nification is therefore about 3” 
divided by the diameter of the part 
The values which result are gener- 
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Fig. 7 


ally very much less than the horizontal magnifications 
that are usual for surface finish instruments. The first 
point to be made, therefore, is that irregularities 
looking in their proportions very much like what 
would be described as “roughness” on a surface 
finish graph are not representations of roughness, but 
are representations of circumferential ‘ waviness ” 
If the Talyrond graphs were opened out circum- 
ferentially to the usual horizontal scale of a surface 
finish graph, this would immediately be seen. 

A second point is that because the departures 
from true roundness are greatly magnified without 
corresponding magnification of the radius itself, 
convex surfaces on the part may appear as concavi- 
ties on the graph. This is shown in Fig. 7. The 
original is seen to have six high spots lying on a 
circle, the surface in between successive high spots 
departing from the circle by an amount x. When 
the departures but not the actual radii are magnified 
2 X the sides are still convex, but at + X the figure 
is an almost perfect hexagon and at 8 X it is star 
shaped. The original shape can be deduced from 
any of the enlargements provided that the magnifi- 
cation is taken into account. 

A third point is that while the polar graph of a 
truly round part not perfectly centred with regard 
to the spindle is substantially circular, imperfect 
centering leads to a small second order error in the 
form of an elongation of the graph in a direction at 
right angles to the direction of eccentricity (Fig. 8). 
It can be shown that the amount is dependent 
almost entirely on the geometry of the recorder, and 
on a radial basis is equal to E®. where E is the 


eccentricity on the paper and D the diameter of 
the graph ‘. In Fig. 8. the effect is shown for an 


eccentricity of 0.3” (7.5 mm.) on the graph (note 
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Fig. 8 


that this amount would represent needlessly, poor 
centering), the dotted line representing the true 
circle. Referred to the part at 10,000 X magnifi- 
cation, the radial error would. be 3 micro-inches. 
The Talyrond has been carefully designed with a 
view to ensuring that parts can be easily centred 
as accurately as is called for by their quality. Good 
parts can easily be centred to within 0.1” on the 
paper at 10,000 X, for which the radial error would 
be less than 0.3 microinch which is negligible. 

A fourth point is that when there is some residual 
eccentricity in the plot, angular relationships must 
continue to be read from the centre of rotation of 
the paper while radii are considered from the centre 
of the best fitting circle. This is shown in Fig. 9. 
A part with six undulations whose crests lie on a 
circle and subtend equal angles @ from its centre 
is traced with a residual eccentricity e between the 
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On the graph, the radial 
departures and the eccentricity are scaled up by the 


spindle and the part. 


magnification M. A distorted star-shaped figure 
results; but examination will show that the crests lie 
on a circle (of radius r) and subtend equal angles @ 
from the centre of the paper, from which the true 
facts about the part can be correctly deduced. 

It will be clear that the polar graphs of roundness 
like the compressed representations of texture on 
rectangular co-ordinates, have properties which must 
be clearly understood before they can be properly 
assessed. 


Profiles of Tool and Scratch Marks 

Instruments having a sharp stylus, and a skid, 
shoe or straight-line device for generating a datum, 
are in widespread use for dealing with the third 
group of irregularities (the primary texture of 
B.S. 1134). Within their limitations of traverse, they 
seem able to deal adequately with very nearly the 
whole range of irregularities in which the engineer 
is at present interested. 

The Tomlinson Surface Roughness Instrument, in 
which the stylus is coupled with the recording point 
through a mechanical lever, has the virtue of low 
cost. It teaches a lesson on the art of getting useful 
results in a simple way. 

The Talysurf, like the Brush Surface Analyser. 
introduces an electrical link between the stylus and 
the pen. This permits the stylus and pen to be 
mechanically separated and the power output of the 
stylus to be amplified. The instrument can then be 
made robust, convenient to handle. and quick to use. 
In the case of the Talysurf, the pick-up is of a kind 
which modulates a high-frequency carrier current 
as is done in the broadcasting of sound. This elec- 
trical system is precisely equivalent in its effect to 
a simple mechanical lever to which the stylus is 
rigidly attached (Fig. 10A), the lever having the 
attributes (which must be imaginary) of such light- 
ness and stiffness that lever ratios up to 100,000: 1 
can be operated with forces of a few milligrams at 





the short end. In the case of instruments using a 
generator of electricity (e.g. a piezo-electric pick-up) 
the performance is equivalent to that of a lever 
which is spring-urged towards the centre of the 
paper and to which the stylus is coupled through a 
dash-pot (Fig. 10B). When the stylus is rising and 
falling quickly, the dash-pot acts as a rigid coup- 
ling and the pen faithfully follows the movements 
of the stylus, but when the stylus moves slowly, there 
is time for leakage to occur and the pen will no 
longer give a full representation. In the limit, if the 
stylus is displaced from one level to another, the pen 
will at first follow, but will then drift back to zero 
instead of remaining in the displaced position as 
would the pen of a modulated-carrier instrument 
These differences of performance have to be taken 
into account when long waves are present on the 
surface, and the advantages of the more positive 
coupling of the modulated carrier system have to 
weigh against the sometimes simpler manipulation 
of the generator type of instrument. Optical and 
pneumatic couplings between the stylus and pen 
have also been used. 

The properties of skids and shoes have been dealt 
with elsewhere “ and it seems hardly necessary to 
review this fundamental aspect here. 

As regards the stylus, it is desirable that the tip 
should be as sharp as possible at least for a recording 
instrument. The Talysurf stylushas the form of 
a four-sided 90° diamond pyramid, and the cross- 
section of the tip has a shape intermediate between 
a flat and a radius blending the sides. In practice, 
the tip can best be thought of as that of a 90° 
pyramid truncated to a width of approximately 
0001”. The performance of such a tip compared 
with that of rounded tips of greater radius is dis- 
cussed later in the Paper, in the section dealing with 
Standard Specimens and Comparator Instruments 
(p. 275). 

The normal Talysurf stylus will generally give a 
good account of scratches over .000 2” (5 micron) 
in width, and often a fair account of narrower ones. 
Much narrower scratches exist. although they are 


(A) (B) 
Fig. 11 
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rarely dominant except on surfaces finished by the 
finest lapping, like those of slip gauges. For such 
surfaces the Interference Microscope is a valuable 
tool, as its resolving power, limited by the objective 
and the wavelength of the light used, can be made 
high enough to deal with scratches down to about 
.000 02” (0.5 micron) wide. A simple form of inter- 
ference microscope, limited however to low aperture 
objectives, is shown in Fig. 11A. A well known 
development by Linnik of the Michelson form of 
interferometer is shown in Fig. 11B. This permits 
the use of high aperture objectives; but the objec- 
tives have to be precisely matched and this is not 
easy, although it has been successfully accomplished. 
On the Continent there are many embodiments of 
this system, notably one by Zeiss-Opton, An excel- 
lent British instrument by Hilger-Watts is also 
appearing, and a multiple beam instrument giving 
very sharp fringes is being offered by Messrs. C. E 
Johanssen. More recently two simplified arrange- 
ments, one by Miraud and the other by Dyson 
(Fig. 12), have been described. The former has been 
commercialised by La Precision Méchanique and 
the latter is being developed by Messrs. Cooke. 
Troughton and Simms. In Miraud’s arrangement a 
light splitter is mounted mid-way between the speci- 
men and a metallised patch on the front of the 
objective, this patch constituting the reference sur- 
face. In Dyson’s arrangement, both the light splitter 
and the patch are mounted within an auxiliary 
reflecting system; this is thought to permit higher 
numerical apertures than are possible with Miraud’s 
arrangement. 

Methods of obtaining sections by throwing the 
shadow of a straight edge obliquely across the 
surface, either directly or by optical projection, have 
been highly developed from the original light-slit 
apparatus of Schmalz by Tolansky’, who incorpor- 
ates the necessary elements in the ordinary vertical 
illuminator of a metallurgical microscope. The 
result often helps greatly in interpreting the normal 
plan view seen through the eyepiece. 


Very Fine Texture 

Very fine texture, too fine even for the interfer- 
ence microscope. will be found within the individual 
scratch marks of the fine abrasive processes. The 
electron microscope is able to reveal details as seen 
in plan, and it seems possible that shadow methods 
will prove capable of development to the point 
where useful oblique sections can be obtained. 


Numerical Assessment of the Profile 

Whereas the profile of the cross-section of a 
surface is an absolute quantity which can be deter- 
mined as accurately as skill in instrumentation 
permits, in general all numerical assessments made 
from it are to some extent arbitrary. 

Accepting that assessment is to be made on a 
sampling basis, a first requirement between different 
observers is to be agreed on the length of the sample 
to be used. A suitable value for one surface may 
be quite unsuitable for another. In some cases, the 
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most suitable length can be settled only in the light 
of experience; in others, the choice will be obvious 
from the dimensions of the irregularities to be 
measured. Clearly if there is a regular feed mark. 
and the texture represented by this is to be 
measured, the length of the sample must be at least 
equal to the pitch of the feed marks: preferably it 
will be greater. The matter has been discussed in 
the literature of the subject © 7”. In the British 
Standard 1134. the length of the basic sample is 
called the “ Sampling Length”. Standard Sampling 
Lengths are laid down and their selection for differ- 
ent applications is suggested. It seems likely that 
the same values will be accepted in America, and 
they are being considered on the Continent. On the 
Continent, however, the difficulty arises that the 
convenient inch values of the British Standard (.003. 
01, .03, 0.1, etc.), do not convert into metric num- 
bers that fit in with a preferred metric series. While 
conformity with a preferred series is said to be 
essential, the desirability of a uniform basis of 
measurement is appreciated and approximations 
that might be acceptable are being discussed. 
Having settled the size of the sample to be 
measured, various measures of the height can be 
determined. In this country the preferred measure 
is the average departure from the centre line (CLA). 
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while in America the root-mean-square value, calcu- 
lated from the same centre line, has long been used, 
although there are growing signs of a move towards 
the simpler CLA. The ratio of RMS to CLA 
depends on the waveform; it is about 1.1 when crests 
and valleys are both rounded as is often found with 
single point cutting; it is about 1.2 for surfaces 
typified by grinding; and it may rise even to 1.35 
for asymmetrical waveforms with rounded crests 
and sharp valleys such as are typified by lapping. 
If a ratio of 1.2 is taken as a normal figure it should 
rarely lead to an error in conversion of more than 
about 10%. For functional purposes this is generally 
negligible. 

The CLA value can readily be displayed by scale 
and pointer instruments, and the RMS value can 
be displayed with a little more complication. Since 
both measures have a mathematical derivation 
relating directly to the geometry of the profile, there 
is a formal geometrical background against which 
the performance of an instrument can be judged. 

On the Continent, where graphing instruments 
have long been used, the peak-to-valley derived from 
a graph is often regarded as the foundation of 
surface measurement. 

It is generally agreed that exceptional peaks and 
valleys must be ignored, and in Sweden a rule for 
doing this has been evolved, the rule being to draw 
lines through the crest and valleys such that the 
sum of the metal intercepts is a prescribed fraction 
(5% and 90% respectively) of whatever length of 
profile is selected for measurement. While these 
values are of course arbitrary, the method reflects 
excellent common sense. Unfortunately it appears 
not to lend itself to representation by scale and 
pointer, and as a trial-and-error graphic method it 
seems hardly suitable for the workshop. 

In Germany there appears to be no accepted rule 
for deciding which peaks and valleys to include and 
which to ignore, and the decision is left to the dis- 
cretion of the observer. There are signs that the 
definitive advantages of CLA are becoming recog- 
nised. 

CLA is now accepted in Holland, and even 
though Holland is a metric country, the microinch 
has been adopted as the unit for CLA measurement 
in order to facilitate comparison with British and 
American practice. A further interesting step has 
been to give the unit a non-dimensional name (the 
“ru”, pronounced “ roo”). What we would call a 
16 microinch CLA ground surface is there called 
simply a 16 ru ground surface. It is pointed out 
that if all countries would follow this course, sur- 
faces could have a common international designa- 
tion in much the same way that materials have 
international hardness numbers. 

When numerical assessment is made by means of 
electrical integrating instruments, the desired samp- 
ling length can conveniently be determined by 
traversing the surface at a prescribed speed and 
interposing an electric wave-filter between the pick- 
up and the meter. Wave filters of the kind used 
have the property that for frequencies above a 
certain value. called the cut-off frequency. the 


amplification of the current representing the surface 
is independent of frequency, but for frequencies 
below the cut-off the amplification falls off so that 
signals of these frequencies have but little effect on 
the meter. Frequency, however, is not a parameter 
of the surface. The fundamental parameter of the 
surface in the direction along it is the pitch or 
spacing of the irregularities. Wavelength and fre- 
quency, however, become equivalent when the 
speed of traverse is determined; that is if 2% is the 
cut-off wavelength in inches (or millimeters), f the 
cut-off frequency in cycles per second and s the 
speed in inches (or millimeters) per second, A =fs©. 
In the absence of speed control the cut-off wave- 
length is indeterminate. 

The extent to which variation in the speed of 
traverse affects the reading of manually traversed 
instruments will depend greatly on the nature of 
the surface. On some surfaces the effect of reason- 
able departures from the assigned speed may be so 
small as to give the impression that speed does not 
matter; yet on other surfaces the same instrument 
may be found quite sensitive to speed. 

A point which has been found to be in need of 
clarification is the distinction between the total 
length of traverse which at first sight seems to repre- 
sent the length of the sample, and what is called the 
“Sampling Length” in B.S. 1134. The “ Sampling 
Length” there defined is the length of the basic 
sample selected for integration. Preferably, how- 
ever, the average is derived from the measurement 
of several samples of the assigned sampling length 
placed end to end, so as to even out local variations. 
The total length of surface covered by the process 
of measurement therefore becomes greater than the 
basic “ Sampling Length”. In electrical instruments 
the equivalent of this is accomplished by the wave- 
filter which restricts the measurement to wave- 
lengths less than the cut-off, no matter how much 
greater the total length of traverse may be. In the 
Talysurf. for example, the operative length of 
traverse when using .03” cut-off is .15”. In the 
Profilometer Instrument, which also has a cut-off of 
.03” at the speed of the Mototrace, the total length 
traversed can be varied from a small fraction of an 
inch up to several inches; but the maximum spacing 
taken into account will not be more than .03”. 

The CLA measure, together with its close partner 
RMS, has now been in use for some fifteen years. 
Despite the things that can be said against it, it 
seems to be serving as a handy index for workshop 
purposes, and even to be meeting with growing 
favour. Of course it needs always to be associated 
with a sufficient statement of the process to which 
it refers. 


Standard Specimens and Comparator 
Instruments 

If surface finish numbers are given on drawings. 
the machine operator should ideally be given the 
means to decide for himself whether or not his work 
reaches the desired standard. Because of the rela- 
tively high cost of surface meters, attempts are 
repeatedly being made to use a comparison surface 
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as a link between a master instrument and the 
operator. Comparison is made by sight and touch 
or with the aid of less costly comparator instruments 

It is very desirable, and often essential, that the 
sample and the product should be reasonably alike 
in general character. This is best assured by using 
as a sample a measured specimen of the actual part: 
but the storage of many sample parts can be incon- 
venient and some mitigation of the problem can 
sometimes be secured by making use of what have 
been described as “Standard Specimens”. Such 
specimens can be bought commercially in sets, some 
sets (which the author prefers) being directly 
machined, while others consist of electrotyped or 
moulded copies of machined surfaces. A compari- 
son of some of these sets showed at once the need 
for an agreed standard specification of what is to 





Shaped Ground Profiled Milled 





be accepted as a “Standard Specimen” of given 
name and number. Figs. 13 to 15 may sufficiently 
illustrate the point. In Fig. 13 are shown photo- 
graphs, X 2, of the 500 microinch and 125 micro- 
inch groups from two of these sets. Although both 
sets exhibit surfaces of equal value labelled for 
example “milled”, in one the surface has been 
roller milled whereas in the other some form of end 
milling appears to have been used. They look and 
feel totally different, and the one could be of little 
value as a guide to the production of the other. 
Milling is a particularly difficult process to cover, 
for there are many forms each in need of represen- 
tation, and in addition, changes in traverse feed 
even of one form can profoundly influence the com- 
parison. As further examples, the 16 microinch and 
63 microinch samples from two private and four 
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commercial sets are compared in Figs. 14 and 15. 
While considerable differences are to be seen 
amongst the 63 microinch samples, there is some 
approximation to uniformity of opinion amongst the 
smoother ones. In fact, fair uniformity was found 
amongst the ground samples ranging from 8 to 32 
microinches. 

It seems highly desirable, and even essential, that 
sets of samples should be accompanied by a com- 
plete statement of the way in which they were made. 
for if it is indicated that a particular sample fairly 
represents what is required, an obvious move to- 
wards duplicating it in production would be at 
least to start by repeating the details of the process 
used for making it. 

A basic point regarding comparator instruments 
is that for strictly accurate comparison, the only 
legitimate difference between a comparator instru- 
ment and a measuring instrument lies in the length 
of time for which the instrument must be capable 
of holding its calibration. The idea sometimes ex- 
pressed that any simple instrument able to give some 
sort of response to surface irregularities should serve 
as a comparator is not strictly correct, for it should 
be clear that no comparison can be made of factors 
to which the comparator is either not responsive. 
or is responsive in a way differing from that which 
is understood to form the basis of comparison. For 
example, if CLA is the basis, and if two surfaces 
are found to have equal CLA values from measure- 
ment of their absolute profiles, they will not 
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TABLE 1 
Graph CLA 
Specimen Magnification Stylus | (.03 Cut-off) 
No. (Original) Microinches 
l 1 000/100 A 125 
B 135 
C 140 
9 5 000/100 A 47 
B 36 
C 20 
3 20 000 / 100 A 18 
B 8.5 
C 35 
+ 50 000 / 100 A 3.0 
B 3.0 
C 3.0 
be 5 000/100 A t4 
B 32 
C 20 
6 2 000/100 A 53 
B 52 
C 50 
7 50 000 / 100 A 1.8 
B 1.6 
C 1.5 
8 20 000/100 A 7.0 
B 535 
- es 
) 4.000 / 100 3] 
B 22 
c 21 


Stylus A has .000 08” (2 micron) tip 
Stylus B has .001” 25 micron) tip. 
Stylus C has .0025” (60 micron) tip. 


Graphs in Figs. 15 and 16 are reduced X .6 from 
originals. 


necessarily be found equal by a comparator basically 
responsive to some other parameter of the height 
(say peak height) or by one having a blunt stylus, 
or a skid of very short radius, or an unsuitable wave- 
length cut-off. The error resulting from the use of 
comparators that only approximate to the ideal 
response will, however, be a minimum when speci- 
men and product are made by the same process and 
have crests of approximately the same spacing, and 
it is on this basis that simplified instruments can 
best serve a useful purpose. 

The pneumatic instrument of Nicolau’ is much 
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used on the Continent as a comparator, and is said 
to be serviceable for surfaces from about 4 micro- 
inches CLA upwards, provided there is adequate 
similarity between specimen and product. A high 
pressure version developed at the N.P.L. is now 
being pursued by The Sigma Instrument Co., and 
others are being marketed, notably by the Sheffield 
Instrument Corporation. Graneek and Wunsch’ 
have shown that for a given type of surface, e.g. 
ground or turned, the readings of the N.P.L. pattern 
are in reasonable proportion to the CLA values. 

Stylus instruments with comparatively blunt tips. 
often manually traversed across the work, are making 
their appearance. Apart from questions of speed 
control and hand or other vibration, it might be 
thought that losses introduced by the blunt stylus 
would be serious. Investigation has shown that pro- 
vided there is adequate similarity between specimen 
and product. and provided the dominant scratch 
marks are not too narrow, these losses are often not 
objectionable. In some cases a blunt stylus may 
even give a bigger reading than a sharp one. Cali- 
bration of comparators by means of artificial ruled 
standards, however, needs to be more carefully 
watched, as a ruling entirely suitable for some instru- 
ments may be unsuitable for others. 

Some early comparisons showing the effect of 
using sharp and relatively blunt stylii have already 
been published’, and more recent ones that may 
be of interest are shown in Table I and Figs. 16 and 
17. The results were obtained by fitting three 
identical Talysurf Pick-ups with stylii of .000 08” 
(2 microns) width, .001” (25 microns) radius and 
.0025” (60 microns) radius. The corresponding pro- 
file graphs of each specimen are labelled A, B and 
C. The surfaces in Fig. 16 were all produced artifi- 
cially by ruling or etching to serve as standards for 
calibrating instruments. The surfaces in Fig. 17 are 
ordinary mechanical surfaces, No. 6 being produced 
by turning and all the rest by grinding. 

In the case of surface No. 1, intended for use as 
a setting standard, the blunt tips produce an 
apparent thickening of the crests that more than 
offsets the loss in the valleys and causes the average 
reading to rise. If an instrument with a blunt tip 
were Calibrated with this standard and then used 
to check a ground specimen, for which the blunt tip 
would generally read low, a considerable error would 
result. On the other hand this standard would not 
be so unsuitable if the product to be checked had a 
turned surface like that of No. 6. 

Surfaces 2 and 3 have a zig-zag waveform in the 
style of the American Caliblock. It is pointed out 
that when using specimens of this type a correction 
for stylus tip may need to be made, and tables are 
provided with the Caliblock giving corrections up 
to .0008” radius. It is clear that by the time .001” 
is reached the required correction for the finer 
blocks would become rather large and probably the 
finer blocks are not intended for use with tips of 
the largest radii, even as a check on the tip itself. 

Surfaces 4 and 5 were made by etching lines in a 
glass plate in the manner introduced at the N.P.L. 
by the late Dr. Tomlinson and now used for the 
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Fig. 17 


Talysurf standards. It will be noticed that use of a 
blunt stylus leads to losses in the coarse but not in 
the fine standard. The coarse standard would not 
be suitable for calibrating an instrument with a 
blunt stylus. 

In the case of the turned surface No. 6, which 
has rounded crests and valleys, the blunt stylii intro- 
duce little loss as might be expected. On all the 
ground surfaces there is some loss, but not to such 
an extent as would make these tips unserviceable if 
the surface used for calibrating reasonably resembled 
a ground surface. 

It will of course be appreciated that the foregoing 
investigation relates only to the stylus and this is by 
no means the only source of error. High percentage 
accuracy is, however, difficult to secure even in 
laboratory grades of instrument because of the 
exceedingly small magnitudes involved. For example 
an error of 1°/, in an etched standard having grooves 
10 microinches deep represents a change in the 
depth of the grooves of only about 10 times the 
spacing of the atoms. In practice, errors of 5°/, and 
25°/, probably have to be thought of in the same 
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terms as | and 5/ in more normal types of 
gauging. and for most functional purposes it seems 
doubtful if anything better is required. 

The making of machined standards to an accur- 
acy better than l0°/ is of itself by no means easy. 
and when reasonable errors in the standards are 
added to reasonable errors in instruments, it is 
possible to question the original choice of 2 as a 
common ratio for the standard grades (1, 2,4, 8... 
etc.). It has already been suggested that in practice 
the use of every other step, that is a ratio of 4. 
would often be sufficient. while the author has 
suggested a ratio of approximately 3 (1. 3, 10, 30. 
100) as a good compromise, not forgetting however. 
the difficulty of abandoning the now widespread 
2X scale. It will be a pity if the pursuit of too close 
a scale is allowed to enforce a struggle for an order 
of accuracy that is of no real value. 

Something could be said for a simplified system 
in which each important variant of each process is 
represented by not more than three specimens indi- 
cative of what would normally be accepted as rough. 
medium and smooth for that particular variant. 
There seems no fundamental reason why such speci- 
mens should be in the same ratio throughout a set. 
for a ratio adequately covering the usual range of 
one variant may be inadequate for another. The 
important thing is that the specimens relating to 
each variant should cover the average range of 
machine shop practice. 


In conclusion, the author would like to express 
his thanks to the Directors of Taylor, Taylor & 
Hobson Ltd.. for their continued support of work 
in this field, and to the many who have helped in 
its prosecution. 


REFERENCES 
1 CLAY, W. E. R., Journal Institute Automobile Engin- 
eers. February, 1944. 
SALAMA, Int. Mech. Eng., Session, 1949-50. 


3  PUTTOCK, M. J., “ Precision Measurement of Circu- 
larity, Concentricity and Straightness of Plain and 
Tapered Rings and Plugs”. Machine Shop Magazine, 
1948, Vol. 9, page 72. 

4 REASON, R. E., Talyrond Instruction Handbook. 


5 REASON, R. E., HOPKINS, M. R., and GARROD, 
R. L.,“ Report on the Measurement of Surface Finish 
by Stylus Methods”’. 


6 TOLANSKY, S., Nature Vol. 169, page 445, March 
15th, 1952, and Laboratory Practice, page 291, June, 
1953. 


WRIGHT BAKER, H., “ Modern Workshop Tech- 
nology,” Parts 1 and 2. 


8 NICOLAU, P., “ Mechanique”, March—April, 1937. 


9 GRANEEK, M., WUNCSH, H.L. 
Vol. 81, September 25th, 1952. 


nh 


~I 


** Machinery ”’ 








EDUCATION DISCUSSION GROUP— 
LONDON SECTION 


The above Group was inaugurated at a meeting 
held at Institution Headquarters on November 22nd. 
1952. under the Chairmanship of the. then, Institu- 
tion’s Education Officer. Mr. T. B. Worth. Since then. 
four more meetings have been held. two of them 
being in the form of visits to technical colleges. 
Despite the fact that there are forty-two members 
on the mailing list who receive notices relating to 
the Group activities. the number of members present 
at anv one meeting has never exceeded twenty. 

It is significant that the majority of the regular 
attenders at Group meetings are full-time technical 
college teachers. This is considered to be a narrow 
view of education on the part of Institution members 
as a whole. For instance, no single representative of 
the educational side of industry has yet attended a 
meeting. One great advantage of the Education Dis- 
cussion Group lies in its possibilities as a means for 
bringing industrial education officers into contact 
with technical college teachers. 

The broad terms of reference under which the 
Group operates are worth repeating here. and are as 
follows : 

a) To promote the standards of teaching through- 
out all aspects of studies in production engineering 
by the presentation of individual and group papers 
and ensuing discussion. 
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b) To contribute to the development of such 
studies and courses in the fields of technology and 
management. 

(c) To provide opportunities for the development 
of the Group as a specialised professional group with 
a common object and to disseminate information on 
the work of the group. 

The above terms of reference can be interpreted 
to include any: Institution member who is connected 
only remotely with teaching or instruction, or who is 
concerned with these subjects to the exclusion of all 
else. 

Institution members who consider that they could 
contribu‘e anything towards the furtherance of the 
objects outlined in the above terms of reference are 
invited to communicate with the Hon. Secretary of 
the Group. Mr. C. T. Bower, A.M.1.Prod.E.. 25 
Emlyn Road. London, W.12. Telephone : Shepherds 
Bush 4724. 


Research Publications 
A number of copies of the following Research 
publications are still available to members. at the 
prices stated : 
Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Development 10/6 
Practical Drilling Tests 21/- 
These publications may be obtained from the 
Production Engineering Research Association, 
* Staveley Lodge.” Melton Mowbray. Leics. 
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HUMAN FACTORS IN ENGINEERING PRODUCTION 


by JOHN MUNRO FRASER, M.A.. 


Senior Lecturer in Human Relations. College of Technology. Birmingham. 


Presented to the Graduate Convention, Birmingham, 5th September, 1953. 


UR present way of life makes us members of 

many different groups, each of which is distinct 
from the others. Every morning most of us wake 
up in a family group; but after breakfast we leave 
it to go to work. Usually the working group we 
join is composed of a different set of people and 
located in a different part of the town. In fact, 
many of the public transport problems in a city are 
caused by this morning movement of many of its 
inhabitants from family groups to working groups. 
In the evening a corresponding peak movement 
occurs again as they leave the working groups, some 
to return home, and some to join educational groups, 
entertainment groups, or groups in pubs or clubs. 
At the weekend there is greater variety still, as 
groups are formed for sports and games, for outdoor 
pursuits, for the exchange of ideas, for worship in 
churches and for all the various activities that make 
up the lives of the people. Nearly every activity 
needs a group to carry it out, for these groups can 
alone give the individual the facilities he needs for 
that particular activity. 

This pattern of living has spread as the agricul- 
tural village life has dwindled. In such villages there 
was virtually only one grouping, for the same people 
lived and worked and played and worshipped to- 
gether. Life was simple and there were fewer out- 
lets for the individual. This pattern limited his out- 
look and made him narrow-minded, but he had a 
secure place in the community and he knew where 
he belonged. The modern city provides plenty of 
outlet and opportunity for all sorts of activities, but 
not every one is fitted to take advantage of these. 
Some people find city life lorely and unfriendly be- 
cause they cannot adapt themselves to the many 
one-purpose groupings which meet for say an hour a 
week and then dissolve, while their members are 
absorbed into other groupings which give them other 
outlets. 


The Social Process in a Group 

Each of these groupings depends upon people 
entering into certain relationships with each other. 
relationships based upon the acceptance of common 
assumptions and common ways of behaving. To 
enter such a network of relationships the individual 
must accept a social role, that is to say, he must 
undertake to keep his behaviour on a certain accepted 
line and within certain limitations while he is a 
member of that group. This is best illustrated in 
team games, which depend on accepting a common 
framework of regulations and conventions. Each 
player must sustain the réle which that framework 
demands of him. To see how difficult it is for a 
game to be played when the players are too im- 
mature to understand and accept their various rdéles 
just watch small boys playing cricket. 

There is a relationship between the size of the 
group. the rigidity of the structure of relationships 
within it and the kind of réle demanded of the 
members. To hold a large 
group together in any one 
network, the relationships 
must be exactly defined and 
the rdles of the members 
severely restricted. This is 
what happens in a_ large 
meeting or in a_ theatre 
Most of the members of 
such groups must accept an 
entirely passive rdle, sitting 
still and quiet throughout 
the performance. Any devi- 
ation from this will break 
up the pattern and create 
disorder. It is only in small 
groups that fluid. informal 
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networks of relationships can exist, and that indi- 
viduals can adopt active rdles which they can play 
in their own way and in which they can show 
initiative and originality. Conversational groups are 
the best illustration of this and thev rarely exceed 
six or eight members. 

This social process can be seen in operation in all 
the groupings which make up our life among others. 
and in each it may work well or badly. A group in 
which the relationships are of good quality, where 
the network is suitable to the task in hand, and 
where the individual members understand their 
réles and play them wholeheartedly, is likely to be 
effective in achieving its purpose and agreeable to 
its members. But a group where the relationships 
are tinged with suspicion and hostility, where the 
network is imperfect and where the members fail to 
play their réles, is likely to be ineffective in its 
corporate action and a disagreeable social experience 
for its members. Once they recognise its failure to 
provide them with the satisfaction they are seeking. 
those with brains and initiative are likely to leave it 
and look elsewhere. 


Work Groups in Industry 


What kind of groupings are most suitable for 
industrial work? Those who understand little of the 
nature of a modern factory are inclined to tavour 
large rigid groupings in which the workers on the 
floor accept a standardised and strictly limited rdle 
in carrying out one repetitive task. This is the lay- 
man’s conception of what he calls ‘“ mass-produc- 
tion” and against which he fulminates as a danger 
to individuality and pride in the job. But to see a 
factory as a vast parade ground is impossible to 
those who know anything about the minor adjust- 
ments and rearrangements needed in the _best- 
planned productive work, or who appreciate the 
lively social life that goes on throughout the working 
day. If large numbers are left undifferentiated in a 
factory they will fall into little informal groupings 
Networks of unofficial relationships spring up which 
centre on the individuals who wield most influence 
within them. 

The position of these informal group leaders will 
be entirely unofficial. They owe no responsibility to 
anyone in authority and it is impossible to be sure 
whether their informal influence will be exerted in 
favour of efficient working, or whether it will be 
used to frustrate and weaken the authority of the 
official leaders. 

The most suitable working group is one where 
the network of relationships is sufficiently informal to 
allow the members to play their réles actively and 
yet to allow for some initiative and enterprise. Yet 
this network must centre on one individual who is 
officially in charge of the groups. Only in a small 
group can this balance between active réles and 
adequate control be achieved, and this is the basis 
of the first principle of organisation. Organisation 
should start with small face-to-face groups on the 
job each under a responsible leader. From then on 
the problem is simply to fit these groups into a 
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coherent framework which allows their activities to 
be co-ordinated and which provides a system of 
communication to keep them in touch with the rest 
of the organisation. The next and most obvious step 
is to group four or six together under the next level 
of supervisor. 


The Pattern of Organisation 


Once this is done, the leaders of the primary 
groups form another group around the individual in 
charge of them. This group will not be together in 
the same place throughout the day like the primary 
groups. But unless there is a network of relation- 
ships between the members, and unless they accept 
roles within it, the activities of the primary groups 
will remain disparate and unco-ordinated. Building 
up satisfactory networks in these secondary groups 
presents more difficulties in practice than in the 
primary groupings, and not infrequently this is the 
level at which control and communications break 
down. But unless primary group leaders accept their 
r6le as subordinates in these groups as well as their 
role as leaders in the primary groups, they will 
remain out of touch with the larger organisation. 
This larger organisation is simply a repetition of the 
same pattern upwards, perhaps with modifications 
and in a more intricate form. It will be held to- 
gether by executives and supervisors who play, the 
dual réle of leader in one group and subordinate in 
another. This is not the place to enlarge on the 
difficulty of reconciling the demands of the two rdles. 
but at every level in an organisation the supervisor 
has on the one hand to avoid running a private 
empire by being only a leader, and on the other to 
avoid being so good a subordinate that he loses the 
confidence of those below him who depend on him 
for their leadership. 


The Goals of the Individual 


Individuals join a group because it enables them 
to reach a goal, and this goal is in the first place a 
personal one. Now everyone has his own private 
aims and aspirations, but in very broad terms these 
can be grouped under three headings. 

First are the material goals, food, clothing and 
shelter, without which it is impossible to remain 
alive. How these are achieved depends on the way 
of life, but in an industrial community money en- 
ables one to satisfy all one’s needs in this direction. 
Practically any material thing can be bought in 
shops, the only difficulty being to find the money to 
pay for it. Such a statement sums up most of the 
advantages and disadvantages of living in a trading 
and industrial community. 

But life does not only depend on material goods 
and the second group of goals is social. Human 
beings must have companionship, and many of their 
activities, as we have seen, depend on social groups. 
It is interesting to observe that of the punishments 
used to deter people from breaking the law, some 
depend on the deprivation of money in the form of 
fines, while others depend on the deprivation of 
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companionship in the form of imprisonment. 

The third group of goals concerns our need for 
appreciation, for the approval of others to make us 
feel important and necessary. Not everyone would 
admit this as a fundamental need, but our way of 
life at present shows many examples of its frustra- 
tion. So many anecdotes show the teller in such an 
unnaturally favourable light, so many complaints 
are of other people’s failure to acknowledge this 
contribution, that to the discerning ear a great deal 
of ordinary conversation is simply a claim for per- 
sonal prestige, or a complaint that it has been 
denied. 

Money, companionship, and prestige or the good 
opinion of others, these do not cover the whole 
range of human aspirations. But it is surprising 
how much of what we strive for will fall under one 
or other of these headings. 


Conflict and Compromise between Goals 

A difficulty is, of course, that we can never pursue 
these goals separately one at a time. Greater achieve- 
ment in the material sense. often means a loss of 
companionship or prestige. The good opinion of 
one group is often gained only at the expense of 
one’s standing in another. Goals have to be balanced 
against each other, and the wise man is he who 
knows what he is prepared to do without. All our 
actions, therefore, are done from a balance of 
motives, a pattern of aims in which the main ele- 
ments may perhaps be traced, but which will always 
be complex and highly personal to the individual. 

Most of our goals we achieve through taking part 
in the activities of a group and that group is most 
satisfying in which we can see the possibility of 
achieving our aims. This means that the pattern 
of satisfactions that the group provides must accord 
broadly with the pattern of desires of its individual 
members. This is not a simple situation. Nor is it 
xo complex as to be beyond our understanding 
Think, for example, of a cricket club. What are the 
satisfactions its members expect from it? They want 
to play cricket certainly, and they want the exercise 
in the open air which this involves. But they also 
want companionship before, during and after the 
game, and they want the pleasure that comes from 
the exercise of an acknowledged skill. They want 
prestige both within the club as a useful member 
of the team, and outside it as a wearer of its colours. 
These may be the main elements, but individuals 
will add to them and vary their relative importance. 
Most or all of them, however, are capable of satis- 
faction if the club is well run. Indeed the running 
of the club is largely a matter of canalising these 
desires and making possible their satisfaction. The 
joint efforts together make possible the group 
achievement. and the greater this achievement is, 
the greater the satisfaction of the individual 
members. 


The Individual’s Goals in his Working Group 


Here, then, is the motivational situation at work. 
The individual joins a working group because he 


sees in it the means of achieving certain personal 
goals. That group will be satisfactory to him in 
proportion as he sees the possibility of achieving his 
goals by playing the rdle it demands of him. The 
working group depends on the efforts of its members 
to achieve its corporate aim and the task of leader- 
ship is to weld the motivation of the individual 
members into a co-ordinated effort in the required 
direction. If life were simple this would not be a 
difficult task. We could say to a small group of 
people: “ You have come here to earn money and 
I want to run a profitable business. You will earn 
so much for every piece produced and sold, and | 
will make a small profit on each piece also. The 
more we make and sell, the more money we shall 
all make. So let’s get moving”. But it is seldom as 
simple as that. 

In the first place, we can never relate our method 
of payment so directly to sales that all employees 
understand the connection. In most companies, the 
costing system and the incidence of overheads and 
similar complexities make it difficult for the unin- 
iated to comprehend. But we could use our work 
measurement methods to show this relationship more 
clearly, and by a determined educational effort we 
could present the identity of financial interest be- 
tween worker and firm much more forcefully than 
we do at present. So much suspicion has been 
allowed to gather around the financial side of busi- 
ness, however, that many people seem to find it 
necessary to misunderstand or misrepresent the rela- 
tive interests of owners, managers and work people. 


Non-financial Satisfactions 


But the second side of the problem is the more 
difficult. No one joins a group, as we saw, with only 
one aim in mind. It would be simple if workers 
only wanted to earn money. Many people insist 
that they do, but to accept this belief is to misunder- 
stand the whole of our present day difficulties. 
Working people want other things besides money. 
satisfactions of which they are not consciously aware 
perhaps and to which they would not admit if they 
were. They want companionship, they want to feel 
at one with others, they want to belong and to be 
appreciated. And if the official working groups do 
not provide these satisfactions, unofficial groups will 
be built up spontaneously in the hope of finding 
them. This is why the unofficial groupings in a 
factory are often more real and significant than the 
official groupings, and why they exercise more 
authority and call out more loyalty from their 
members. 

We hold the leaders responsible for what we call 
the morale of the groups in an organisation. And a 
leader will achieve the highest morale if he can inter- 
pret the group’s purpose in a way that the members 
will see in it the opportunity of achieving their 
personal goals. Such a situation can be found in 
the higher ranks of management where an indi- 
vidual can see his remuneration and security, his 
acceptance and prestige, directly linked up with the 
success of the firm. The young man at the start 


279 








of his career also—what are his personal goals? 
Opportunity to gain experience, scope to put for- 
ward his own ideas and develop them in his own 
way. the chance to get out of the rut and make his 
way in life. Some firms can show him how to 
achieve these in their employment, while they utilise 
his keenness and originality, his initiative and inte!li- 
gence. in the process of their own development. In 
each case the individual sees his own personal goals 
as capable of achievement within the corporate aim. 

But come down to the factory floor and put your- 
self in the position of the junior supervisor. Could 
you interpret the firm to your men in such a way 
that they would see in it a reasonable hope of 
achieving their personal goals? It is not impossible 
if the work measurement scheme relates effort and 
output to remuneration, if you can build up a sense 
of stability and belonging among them, and if you 
can ensure that adequate playing of his réle brings 
the individual a sense of achievement and apprecia- 
tion. There are groups at all levels in industry 
where this situation prevails. But too often they 
don’t last very long, because the production engineer 
introduces a new method which breaks them down. 


The Production Engineer and the Social Process 


We must face up to the fact that the production 
engineer frequently appears as a destroyer. as a 
breaker of established patterns, as a disrupter of the 
groupings from which individuals derive many of 
the less obvious satisfactions at work. It is no 
wonder that he is frequently met with hostility and 
that he encounters an opposition which is blind and 
unreasoning because it is based on fear. It is no 
wonder that many of the symbols of his destructive 
intentions, tools, equipment and methods, are quietls 
sabotaged or pushed to one side. Fear is blind and 
unreasoning and the individual who calls it out will 
be opposed at every move and by every means. 
Must the production engineer always appear like 
this? Or is it possible for him to enhance the satis- 
factions at work and to be accepted not as a 
destroyer. but as one who makes it easier for the 
individual to achieve his personal goals in the work 
situation ? 

Let us take one thing at a time. The material 
side ought not to present any great difficulties, apart 
from those which arise out of misunderstanding and 
ignorance. More efficient production methods 
should increase the operating margin and make 
possible the payment of higher wages. If manage- 
ment do not see the advantage of increasing the 
How of purchasing power commensurate with the 
output of goods, it may be permissible to question 
their understanding of economics. One might look 
to the Trades Union movement to reassure their 
members that their share of the larger margin would 
be protected. But there seems to be some doubt in 
the minds of leaders and followers on this point. 
In principle, however, this is a question which 
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should be capable of reasonable solution, and across 
the Atlantic it seems frequently to be settled to the 
mutual satisfaction of both sides. 


The Technology of Human Relations 


It is the less obvious and less acknowledged satis- 
factions that present the difficulty. How is one to 
restore the sense of belonging, the companionship. 
the feeling of appreciation on a new production 
line? Might it not be done if we planned groups 
as well as the process? If we thought in terms of 
small face-to-face groups round a leader who was 
the key man in the process, and if we adapted the 
production line to give each one a recognisable task 
to do? Then if we found and trained the leaders 
for these face-to-face groups, if we grouped them in 
turn around the next higher supervisor, we might 
build up an organisation in which the sense of be- 
longing could be fostered in small manageable 
groups at each level, and which would provide a 
means of communication to keep the individual in 
touch with what is happening ? 

There are many aspects of such a task. In the 
first place. it involves an understanding of human 
relations so that the underlying tendencies can be 
made to reinforce the official plan of organisation 
and not to weaken it. It involves the recognition of 
those human qualities that make for leadership and 
the training of their possessors for the key réle in 
the component groups. It involves the development 
of these individuals so that they can take control of 
these groups with speed and certainty and draw out 
the efforts of their members in the achievement of 
the corporate task. It involves the interpretation 
of the organisation to its members at every level so 
that they see in it a means of achieving their per- 
sonal goals, within the corporate purpose. And it 
involves continuous communication, supervision and 
adaptation. so that obstacles are overcome, and 
necessary changes incorporated without disruption. 

It is possible to envisage a technology of human 
relations which will enable all this to be achieved. 
We know a good dea] about the underlying cause 
and effect, though this is not to suggest that we can 
begin to tackle problems with the assurance of exact 
results. But we are ready to undertake field re- 
searches which would apply and extend existing 
knowledge, and we can invite others to contemplate 
the possibilities which are opening up. These possi- 
bilities are exciting. For tenuous and elusive though 
the subject may be, it is already possible to under- 
stand the underlying reasons for some of our present 
industrial dissatisfactions. And if this understanding 
can be joined to our advancing production tech- 
niques, it could provide the ordinary members of 
an industrial community with a more secure, satis- 
fying and self-respecting life than the world has ever 
seen. Efficient production methods can provide the 
goods on which a high standard of living depends. 
Good human relations will develop the people who 
will understand and apply these methods instead of 
fearing and sabotaging them. 
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DISCUSSION 


Mr. CORNS (Manchester) asked if there was any 
danger, where payment was by results, that the 
worker would be forced into a position where he 
thought only in terms of the amount in his pay- 
packet at the end of the week? Was that a danger 
to society in general, and one that was going to cause 
problems in the next twenty years? 

Mr. MUNRO FRASER agreed that there was a 
danger. Had Mr. Corns noticed that everybody else 
worked for money except himself? 

There was nothing wrong in working for one’s 
living, and aiming at a better living, provided one 
was willing to give value for money, The danger 
was not that the worker was getting too much money 
for his work, but that he was not getting out of it 
other things beside money. The aim should be to 
restore the balance so that the individual got satis- 
faction for all aspects of his personality, not the 
unbalanced satisfaction of a high piecework rate 
combined with utter frustration as a human being. 
If this went on it would mean that the individual 
would turn to other things for these satisfactions. 

A Member from Leicester said that most people 
today belonged to two organisations, their firm and 
their Trades Union. Did Mr. Fraser think these two 
organisations could continue to exist together? 

Mr. MUNRO FRASER said they could, and it 
was essential that they should. People did not, how- 
ever, belong to only two organisations but belonged 
to the family, the bowling club and even in a way 
perhaps to the dog-racing track. Everyone was a 
member of a large number of groups which gave 
him various satisfactions. 

The situation was that people might come to 
realise that their working life was giving them 
nothing but money. They were looking to the 
Trades Union movement, or the working class move- 
ment, for the kind of satisfactions they wanted, that 
of feeling themselves to be important to some people. 
It was not a question of wiping out the Trades 
Union movement—it could not be done, and even 
if it could be done it would be a bad thing, because 
the Trades Unions were a recognised and necessary 
protective association for working people in the 
industrial state. 

Mr. Munro Fraser thought that management 
could so arrange things that the worker could get a 
better and more completely balanced satisfaction 
out of his working life. This would probably put 
the Trades Union in a better position as well, be- 
cause in the big works the individual usually looked 
to the Trades Union as his bargaining agent, and to 
the firm as a means of making money. In other 
words, if he could see his own prosperity linked up 
with the commercial success of the firm, then the 
more successful the firm, the better he was pleased, 
provided he knew he could rely on very hard bar- 
gaining on the part of his Union to make sure he 


got an adequate share of that increased margin. 
In this way he would get a better-balanced satisfac- 
tion out of his working life, and the Trades Union 
was performing a very much more effective and 
useful r6le than the semi-political position they some- 
times found themselves in at the moment. 

Mr. CORNS said he endorsed what Mr. Fraser 
had said about the sense of belonging to an organi- 
saation. He pointed out that in the Army the ratio 
of N.C.O.’s to men had been reduced to less than 
one in ten, but in industry, whether it was due to 
the cost accountant or not, anything less than a 
ratio of one foreman to 80—100 men was considered 
an unnecessary waste of overheads. It might be an 
important next step to convince industry that it was 
necessary to have leaders for small sections, and 
there need be no increase in overheads. 

Mr. MUNRO FRASER said this was additional 
evidence on his point that the works unit should be 
a small one. In most cases the leader of this small 
group would be a working supervisor. He agreed 
that, with one foreman in charge of 80 people, there 
would be some doubt as to who was in charge of the 
actual job itself. The next step might be that 
management would try to get the shop steward to 
use his influence on the side of management, but 
Mr. Fraser did not think it would work out like 
that. He thought it was obvious that there must be 
leadership delegated to a small group. 

Mr. Corns’ reference to the Services was extremely 
telling. In any British Legion Branch in the country 
one could find men who were still living on the 
memory of wonderful comradeship in the First 
World War. It was pathetic that some of them had 
never found the satisfaction of belonging to a group, 
of being an important chap, to anything like the 
same degree in their peacetime life as they had 
during the War. It was a serious reflection on indus- 
try that war could give satisfactions to the individual 
that peacetime life could not. 

Mr. SILBERBACH (Birmingham) said that where 
there was that friendship in small groups that Mr. 
Fraser had mentioned, the idle time factor seemed to 
creep in. Could he give some suggestions as to how 
to reduce idle time? 

Mr. MUNRO FRASER said his hurried reference 
to idle time had been concerned with some studies 
to find the cause of reduced rate of output; not an 
attempt to prevent working slowly, but to prevent 
scrap. Boredom had caused the motivation to do 
that job to drop; in other words, the motivation to 
do the job was reduced by the motivation just to sit 
still and look around. 

It was possible to reinforce motivation on the job 
in many ways. If there was a good team spirit, the 
individual’s motivation would be reinforced by the 
desire not to lose prestige in the group by; letting 
the group down. In that way, a super-charger was 
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imposed on that individual’s motivation which would 
result in greater output in the course of the working 
period. 

Motivation followed a course. The worker started 
off all right, then boredom from one cause or an- 
other set in and the motivation dropped off. A great 
deal of output depended on reinforcement of moti- 
vation, and it could be done in all sorts of ways— 
bonus incentives, knowledge of results, all these 
were reinforcements to motivation. There was a 
largely untapped reservoir of increased effort here 
which we could make use of if we understood the 
group dynamic better. 

Mr. TAYLOR (Manchester) asked Mr. Fraser to 
comment on the hostility which had been mentioned 
between the production enginer and the shop fore- 
man, particularly the old time shop foreman. Mr. 
Taylor had found that he had to compete also with 
chargehand hostility, and the hostility of operators 
all the way down the line. 

Mr. MUNRO FRASER said that Mr. Taylor 
must remember what he was doing to those people. 
especially the textile worker in Manchester who said 
to himself. “I have been doing this job for fifty 
years, and it is the same loom and the same method 
that I started on”. He would tell his pal that he 
did not hold with new-fangled ideas, and they would 
get a terrific kick out of being able to talk in the 
same terms about things which were familiar to both 
of them. There was a whole basis of common ex- 
perience which was very reassuring to people to take 


part in. Then the production engineer came along 
and said; ‘“ You may have done that in 1930, but it 
is not efficient. We are going to lay the whole thing 
out on a new basis, and your previous experience 
previous knowledge and previous language is worth 
nothing—we are going to scrap all that and have a 
new method and a new language about the job”. 
Was it any wonder the worker disliked it? Was it any 
wonder he went round to other people, and they 
said : ** We will stop it! We will not let it happen !”. 

Mr. Munro Fraser suggested that the only way to 
get over it was to get people to share in the produc- 
tion engineer's mystique, and one of the things that 
could be of great help was work study. 

During the War there had been difficulty about 
maintaining M.T. until somebody. had realised that 
the Commanding Officers did not know much about 
motor cars and consequently never went near the 
transport lines. because they were afraid of showing 
their ignorance. Then somebody had the bright 
idea of getting them on a C.O.’s course where they 
learned the names of things and about maintenance. 
After which they went back, full of confidence, in a 
shower of dust and small stones, and their transport 
officers never had a moment’s peace! 

Professor MATTHEW suggested that Graduates 
might seriously consider inviting foremen to some of 
their meetings as visitors. It might be that in this 
way some sort of thought might come out of the 
Convention. They might also consider joint meet- 
ings with the Institute of Industrial Supervisors. 








BATCH QUANTITIES, PROFITS AND INVESTMENT 


Abstracted from a Paper* by 


J. A. STAFFORD, M.I.Prod.E.. A.M.I.1L.A. 


URING and following a period of rising prices, 

many companies in this country find difficulty 
in financing a constant physical level of stocks and 
work in progress without going to the public for 
additional capital. In some cases the raising of addi- 
tional finance may be impracticable, but in all cases 
it may be worth while to examine the following 
question. What level of investment in work in pro- 
gress and component stocks is necessary to service a 
stated level of capacity? 

Proper progressing and control of production is a 
pre-requisite of sound control of work in progress 
investment. Without such control, investment of this 
nature will always be above, and probably consider- 
ably above the optimum. No system of control 
however can operate effectively unless the criterion 
by which performance is judged has a reasonably 
factual basis. and is not just guesswork. 
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Probably the most effective way of achieving the 
optimum level of investment. and assuring the 
existence of a satisfactory control system, is to settle 
batch quantities or lot sizes on a rational basis. 

An examination of various considerations upon 
which the determination of batch quantities can 
depend, follows hereunder. 

For at least thirty years attention in some sort has 
been given to mathematical indications of economic 
lot sizes, and it would appear that the origin of most 
of these formulae which have emerged, has been in 
the United States. The shape of the formulae has 
ranged from the simple one of Camp to the ex- 
tremely complex one of Raymond. All the formulae 





* The remainder of this Paper, containing mathematical 
derivations of formulae and operating instructions, is 
available on loan to members from the Hazleton Memorial 
Library. 
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which have appeared during this time seem to 
assume that working capital is unlimited, and can 
in fact be borrowed if necessary at a very nominal 
rate of interest. A number of the formulae give 
considerable weight to cost of storage of parts, and 
to other factors normally forming part of overhead 
costs. Broadly speaking all concentrate on aspects 
appealing to production experts, but without con- 
sidering sufficiently some of the wider issues. 

So far as can be ascertained, only two formulae 
make any attempt to relate quantity made to the 
profit return desired. 


Fresh Consideration 


It now seems necessary to consider which is the 
scarcer of these two commodities, cash and capacity: 
and to arrange for the most economic use of that 
scarcer commodity. 

All the arguments and conclusions which follow 
are based on the assumption that the most efficient 
use of working capital is of paramount importance. 
At the same time consideration is given to the main- 
tenance of a level of profit expressed in terms of 
£. s. d. (as against a percentage of investment) at a 
reasonable level. 


Investment of Working Capital 


‘ 


The use of the word “investment” throughout 
refers to work in progress in component production 
and assembly and to component stocks. and also to 
minimum stocks of saleable products. 

Investment in raw materials and exceptional stocks 
of saleable products are excluded, since policy in 
respect of these is determined by quite different 
considerations from those dealt with herein. 

Assuming a certain annual demand, the smaller 
the quantity of pieces made in one batch, the greater 
the number of batches required to be made during 
the year. Increasing the number of batches and 
reducing the quantity of pieces per batch results to 
start with in a reduction of investment; but remem- 
bering that for each batch an additional set-up is 
required, there comes a point where any- further 
increase in the number of batches and decrease in 
the quantity of parts per batch produces an increase 
in the investment incurred. 


In Fig. 1 the lowest point of the curve (A) indi- 
cates the quantity to be made in one batch which 
will entail the least possible investment. Since no 
account is taken of the profitability of such a pro- 
cedure, only in the case of dire financial calamity 
should such a batch quantity be contemplated. 

Formula 1 (Appendix 1) enables point A.to be 
found by calculation. 


Profit 


As the quantity of pieces made in one batch in- 
creases, so does the proportion of set-up cost attri- 
butable to each piece fall, and therefore, assuming 
a fixed selling price, the profit per piece increases. 

Figure 2 shows a typical curve of profitability per 
piece. 

It will be noticed that profit varies very greatly 
for a small alteration of batch quantity when batch 
quantity is small, but when batch quantity is large, 
variation of profit becomes very small indeed. This 
phenomenon is referred to later in connection with 
the question of maintaining an adequate level of 
profit. 

The quantity in a batch which produces no profit 
and no loss may be termed the “ Break-even 
Quantity’; Formula 2. Appendix 1, enables the 
* Break-even Quantity” to be found. 


Efficient Use of Working Capital 

From the foregoing it will be readily seen that 
there comes a point in determining batch quantity, 
where an increase will not affect profit very much, 
but will entail considerable further investment, and 
where a decrease will materially reduce profit with 
a moderate decrease in investment. 

On one example taken at random, where the 
rival merits of batches of 35 and 175 respectively 
were being examined, it was found that— 

1. A batch of 175 produced less than 6° addi- 

tional profit as compared with a batch of 35; 
but 


~ 


2. A batch of 175 incurred an investment more 
than 60°/ greater than did a batch of 35. 
3. The return on investment for a batch of 175 


as against a hatch of 35 was in the ratio 
1.93 /2.97. 
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As a matter of interest, the quantity of 35 was 
derived from Formula 3 (see Appendix 1), whereas 
that of 175 emerged from Camp’s formula. 

This conclusion can be shown graphically by plot- 
ting the resultant of Figures 1 and 2. 

Figure 3 shows such a curve. It will be noticed 
that point B represents the peak of that curve, and 
the batch quantity indicated thereby ‘s that which 
will produce the greatest percentage profit on the 
investment incurred. 

Formulae 3 or 4 (Appendix 1) enable point B to 
be found by calculation. 


Implications 


Figure 3 has indicated a batch quantity which 
will give the greatest return on investment, but no 
indication is given as to the actual amount of profit 
(expressed in terms of £. s. d.) to be expected. 

For the purposes of this argument, maximum 
theoretical profit is defined as the difference between 
selling price and production cost, each assuming no 
set-up cost to have been incurred; i.e. the profit 
resulting from an infinitely large batch. 

If, however, the conclusions drawn from a study 
of Figure 2 are recalled, it will be seen that where 
conditions warrant a batch quantity resulting in 
90°/, of the maximum theoretical profit (see Figure 
4), the shape of the curve at that point indicates 
only small variations of profit for a small variation 
of quantity. Where the proportion of maximum 
theoretical profit falls below the 80°/, mark, how- 
ever, profit is becoming increasingly sensitive to 
quantity variations. 

It may be possible to adjust the factors governing 
batch quantities so that the batch quantity indicated 
by those factors will yield at least 90°/ of the maxi- 
mum theoretical profit. 

Let us suppose that a certain article has a maxi- 
mum theoretical profit of 15 units, and a set-up cost 
including excesses of 150 units. We desire to make 
not less than 90°/, of the maximum theoretical profit. 
ie. 90°/, of 15 = 134 units. This leaves 14 units to 
cover set-up cost per article. Since, however, total 
set-up cost is 150 units, it appears that we must 
spread this total cost over at least 100 articles in 
order to produce the profit required, 
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Formula 5 (Appendix 1) will provide the answer 
to the question, what batch quantity will produce 
90°/, of the maximum theoretical profit? 

While a return of 90° of the theoretical maxi- 
mum profit should be a long-term aim, it is suggested 
that any product where the indicated batch quantity 
is less than six times the break-even quantity should 
be examined to determine whether any adjustment 
of the various factors is possible to enable a more 
satisfactory relationship to be established. 

For example :— 

(1) Can the price be increased, and even though 
demand may fall somewhat, do the new cir- 
cumstances result in a better balance? 

(2) Can the price be lowered slightly to achieve a 
considerable increase in volume which might 
result in better balance ? 

(3) Can either the set-up or the production cost 
be lowered ? 

If none of these courses of action appears practi- 
cable, and the relationship is unsatisfactory to the 
extent that the indicated batch quantity is less than 
five times the break-even quantity and therefore 
yields less than 80°/, of the maximum theoretical 
profit, then consideration may be given to dropping 
the line of manufacture and replacing it with some- 
thing of a more satisfactory nature. 

Formulae 6, 7, 8 and 9 (Appendix 1) will assist 
such examination. 


Application to Production 


In the interests of reducing investment in compo- 
nent stocks and work in progress to a reasonable 
level, it is essential first to deal with assembly batch 
quantities of saleable assemblies. Subsequently each 
component may be examined to see whether the 
assembly quantity or a multiple of it should be 
made for some or all processes. 

In the case of an indication in respect of a com- 
ponent that, for example, twice the assembly batch 
quantity should be made for Processes 1 and 2 of 
that component, thereafter reverting to the assembly 
batch quantity, it is to be expected that the extra 
pieces emerging from Process 2 would be held for 
a time before the necessity of completing Process 3 
arose. In effect, after Process 2 the double-sized 
batch would be split into two normal-sized batches, 
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one of which would go forward to match the existing 
assembly requirement, whereas the other would be 
held until such time as it would match with the next 
succeeding assembly requirement. 

Where a multiple of the assembly batch quantity 
should be made, the multiplier to use (Formula 10, 
Appendix 1) is dependent on :— 

(a) whether there is a striking departure in respect 
of the component or one or more early pro- 
cesses of it from the set-up cost/production 
cost each ratio of the whole assembly. 

Assuming that selling price of the assembly 
may be spread over components in proportion 
to production cost each, this consideration of 
component quantities is relatively simple; 

(b) whether more than one such component is 
required for one assembly ;* 

(c) whether the component has uses on one or 
more other assemblies, or use as a spare part 
or service item.* 

Since it is desirable as far as possible to exhaust 
entirely stocks of components, it follows in example 
(i) that the multiplier should be a whole number. 

Since the anticipated level of scrap may well vary 
from component to component, scrap allowance 
should be added individually. Subsequent batches 
may be slightly adjusted in quantity upwards or 
downwards to allow for previous over or under- 
absorption of the scrap allowance made on the 
earlier batch. 

This procedure will result in a progressive if not 
continuous approximation to a condition of balance, 
which must always be sought. 


Conclusion 


Three things must be emphasised :— 

1. The formulae given in Appendix | are not 
intended to provide minimum cost; they will, 
however, give information in the maximum 
return on investment while attempting to 
maintain an adequate level of cash profit. 

2. No formula provides a complete answer, be- 
cause it cannot reasonably take every single 
factor into account. A formula is therefore no 
more than a guide, and it must be, in the last 
analysis, the executive’s intimate knowledge of 
conditions combined with the indications 
given by formula which dictates the actions to 
be taken. 

3. While Formulae 2. 4, 5 and 10 may be the 
subject of routine work, consideration of the 
indications of Formulae 6, 7, 8 and 9 must of 
necessity be dealt with at a high executive 
level 


* Variation of demand by reason of either (i) several 
components being required for one assembly, or (ii) a 
component being needed on more than one assembly, or 
(iii) a combination of these two conditions has been made 
to have a direct proportional effect on component batch 
quantities. It may be argued that the effect should be 
proportional to the square root of the quantity variation. 
Such a procedure, however, could seriously upset the 
process of balancing component stocks and on these 
grounds has been avoided. 


APPENDIX 1 


In all the following formulae, the definitions here- 
under apply :— 


A. Relating to complete assemblies. 


T = Batch quantity to make. 

S = Set-up cost including excess costs and over- 
heads. 

P = Production cost each including labour 


material, excess costs and overheads, but 
containing no portion of set-up cost. 





V = Average quantity required each 4 weeks, 
annual demand 
124 
M = Elapsed time in units of four weeks be- 


tween the point in time when raw material 
is first worked on in production, and the 
time when the completed batch of saleable 
products is put into stock. 


F = Nett selling price less all discounts and 
selling costs. 


B. Relating to components. 
= Batch quantity to make. 
Set-up cost. 


oY rj 
I 


Production cost each. 


_ 


Quantity of the component needed for one 
assembly. 


c.f 
| 


= 4-weekly demand for the component, for 
use other than in connection with the 
assembly in question. 


Formula 1. 
Batch quantity to make to incur minimum invest- 
ment irrespective of profit. 
tn SMV 
(1) T = / 
“s 





Formula 2. 
Break-even quantity. 


S 


Formula 3. 


Batch quantity to make to provide maximum 
return on investment. 


a Ss es (F - P)] 
P (F-P) 








F-P 
Formula 4. — 
Simplified version of the above which provides a 
near approximation when M lies between 44 and 74. 


SV 
(4) T=5 na 
F — .95P 
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Formula 5 


Batch quantity required to make 90 of the 
theoretical maximum profit. 
10S 
5) J 
FP 


Formula 6. 

Minimum selling price required in relation to 
other factors to produce 90 
cal proht 


of maximum theoreti- 


vS 
6) F P 
V 
y which usually lies between + and 8 can be 
found by reference to Chart 3. 


Formula 7. 
Maximum set-up cost in relation to other factors 
to produce 90°/, of maximum theoretical profit. 
if ri ‘ 
7) S ve —*) 
\ 
Formula 8. 


Maximum cost cach in relation to other factors t 


produce 90°/ of maximum theoretical profit. 
vS 
(8) P I 


Formula 9. 

Minimum 4-weekly requirement in relation to 
other factors to produce 90 
cal profit. 


of maximum theoreti- 


vS 
9) V 


Formuia 10. 


Component batch quantity to make. either fo 
completed component ol for early processes. 


U pias 


5, 
10) T, xX @- Pg 
V PLR 
‘SS 
where V is taken to the nearest whole 
A 


number. 








AIRCRAFT PRODUCTION IN N. IRELAND 


by Group-Capt. G. W. WILLIAMSON, O.B.E.. M.C.. 


F.R.Ae.S., 


M.Inst.C.E.. M.1.Mech.E.., 


M.1.Prod.E 


Chairman, The Management Group of Northern Ireland 


IRCRAFT production in Northern Ireland 

began with Harry Ferguson of Belfast. world- 
famous for his designs of agricultural tractors. made 
in this country originally by David Brown Tractors 
Limited, and in U.S.A. by Ford Motors. About 
forty years ago. he built and flew his own biplane: 
some years before that. Isaac Bell. a farmer of 
Banbridge, built one or two small ornithopters. with 
feathering wing surfaces mounted on a paddle-wheel 
structure. But none of these made a_ successful 
powered flight. though the inventor said that he had 
spent many years, and £400 on world-patents, in 
the construction of these light aircraft. 

During the First World War. contracts were 
placed with Harland & Wolff by British firms such 
as A. V. Roe and Handley Page: these aircraft were 
of wood. and could be produced much more rapidly 
than the aero-engines. Over the whole of Great 
Britain, there was a surplus of aircraft and a great 
deficiency of engines: and during the closing months 
of 1917. the War Office (which then controlled the 
Roval Flying Corps and the production of aircraft 
and engines) began upon the organisation of a series 
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of aircraft acceptance parks. of which Aldergrove 
Was one. 

The purpose of the Aldergrove Acceptance Park 
was to accept from Harland & Wolff wooden air- 
craft without engines or guns: three large storage 
sheds were erected of temporary construction: aptly 
provided. as regards the roof. with Belfast wooden 
trusses. The alternative to the Aircraft Acceptance 
Park would have been an accumulation of com- 
pleted aircraft within sight of the workers who made 
them. which might reduce their efforts: and at 
Aldergrove the aircraft were to be stored until 
engines and guns became available. It was the duty 
of the acceptance parks to fit and test engines and 
guns; and to provide pilots to carry out the testing 
of complete aircraft. and then to deliver them to 
France. There were fifteen such parks: they em- 
ployed about 600 pilots: and at the height of their 
output. nearly 3,000 aircraft a month were beine 
flown to the main theatre of war. 

After 1918. no aircraft were built in Northern 
Ireland: but Railway Air Services were workine 
from the aerodrome at Newtownards: and about the 
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Part of the Production Machine Shop at Queen’s Island. 
The toolroom bench fitting section is on the balcony, both heated by radiant panels. 


autumn of 1928, a small flying club was initiated 
there, as a result of the visit to Belfast of Sir Alan 
Cobham and General P. R. C. Groves. The mem- 
bers of this Club were enrolled in the Air League 
of the British Empire, of which General Groves was 
Secretary-General. At least one member of the 
Committee. Wing Commander A. C. Preston. 
A.F.C., is still in Northern Ireland; and Captain 
M. S. Boucher, R.N. (ret’d.), was a pilot 25 years 
later for Air Transport Auxiliary, one unit of which 
used the Short Brothers & Harland Aerodrome at 
Sydenham. The handbook of this long-ago Flying 
Club of Ulster has illustrations of ‘“ Ulster’s pro- 
posed airport at Sydenham”. There are two photo- 
graphs of the sandy soil before reclamation by the 
enterprise of the Belfast Harbour Commissioners: 
and the same area covered with tangled grass during 
the process of consolidation. But for years, no more 
than half-a-dozen aircraft engineers were employed at 
Newtownards, servicing all the small aircraft used 
by the Flying Club, and the Ministry of Civil Avia- 
tion aircraft, up to the date at which Nutts Corner 
Aerodrome was ready 

This was the state of affairs up till 1936, when 
aeronautical engineering in Belfast woke to a new 


day: in that year, Mr. Oswald Short and Sir 
Frederick Rebbeck (then, as now, Chairman of Har- 
land & Wolff), decided to join forces and establish 
a Company to be known as Short Brothers & Harland 
Limited. 

The site had considerable advantages: the greater 
part of Queen’s Island, was already occupied by the 
great factories of Harland & Wolff; but a peninsula 
at the north-eastern end, thrusting out into Belfast 
Lough, was available for extensions; and by means 
of a bridge both the island and the proposed new 
aircraft factory were connected to that part of the 
mainland upon which the Sydenham Airport was 
rapidly growing. The foundations of factories to be 
built on this swampy soil stand upon thousands of 
piles; most of Belfast, including the City Hall itself, 
has foundations which consist either of large concrete 
rafts or a system of piling for any heavy building, 
including some of the churches. 

These were golden days for Short Brothers at 
Rochester and Belfast; land-plane services, depen- 
dent upon a chain of expensive landing grounds in 
disaffected countries, had been so often interrupted 
that Imperial Airways decided to build a fleet of 
four-engined flying boats; these large aircraft were 
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In the Plastics Section, a newly-made Canberra cockpit- 
cover undergoes a final polishing. 


immune from political influence and airfield ex- 
penses, besides being popular with passengers, and 
available in emergency for trooping or other military 
use. The first civilian aircraft was styled “* Cano- 
pus”; others included the famous * Golden Hind”: 
World War II stopped production, when 45 Empire 
boats had been built. 

In 1937, Mr. R. Simms, the present Personnel 
Manager, arrived on Queen’s Island as the sole 
representative of Short Brothers at Rochester; his 
office was a wooden hut, standing on swampy ground, 
some day to be one of the greatest of aircraft 
factories in the United Kingdom; the main factory 
was represented by two or three girders, largely 
labelled : “ Harland & Wolff”; all the steelwork of 
the present large factories of Short Brothers & Har- 
land has been supplied and erected by the parent 
firm next door. 

A very small number of executives trickled in, 
during the succeeding years, from Rochester; from 
the vast resources of Harland & Wolff, a few senior 
supervisors were transferred to the aircraft side, and 
even at a time when another World War loomed 
large in the future, this great firm generously released 
also a number of machinists, who could at once 
begin work upon the tools, which would be required 
for production as soon as floor space and roof cover 
became available. Before the outbreak of war, walls 
and roof enclosed floor space approximately one- 
tenth that of the space available today; it formed 
part of the present factory, and, consisted of a small 
Tool Room, a Machine Shop, a space where detail 
parts were produced on shop-designed tools, and 
space in which structural jigs produced by the Tool 
Room could be erected. 

At the outbreak of war, these small workshops 
were supplemented by an expanding area of concrete 
floors and foundations, frequently used as_ final 
assembly space even before the roof was on; and in 
this make-shift assembly hall, the firm were building 
two famous military aircraft, Bristol Bombay, a 
trooper. and the famous Handley Page Hereford 
bomber, developed from their equally famous 
Hampden. But even then, tools and jigs were being 
manufactured for a project known, for security 
reasons, as the 8.29: this was to be a heavy bomber. 
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with four engines, carrying a bomb load of about 
seven tons, and equipped with several gun-turrets— 
the Shor: Stirling. In view of the novel design 
problems involved in the production of this very 
large bomber, a half-scale flying model was built 
followed by the first prototype; but no complete 
Stirling had emerged from the Belfast factory when 
the “phoney war” suddenly terminated with 
Dunkirk; and aircraft factories became aware that 
the very existence of our country might depend upon 
the output of aeroplanes. There was a great increase 
in the number of men employed; skilled craftsmen 
from other firms crowded the factory floors; a con- 
tinuous inflow of men and women suitable for train- 
ing provided large numbers of semi-skilled riveters, 
fitters, and machinists; double shifts were worked, 
and within twenty days after Dunkirk, Bombays and 
Herefords were cleared off the floor of the main 
factory to make way for the Stirlings. 

The Stirling assembly line was always treading on 
the heels of the factory builders. It is true that the 
growing assembly hall, as previously, was provided 
with walls and a roof; but the end of the factory 
towards the sea was almost invariably of canvas 
or tarpaulin. There were no cranes, and with pulley 
blocks and hand winches, the sections of the huge 
Stirling fuselage were hoisted from the floor in the 
process of final assembly . All parts for these aircraft 
were built or made in Northern Ireland except such 
items as the undercarriage, the engines, armament. 
and instruments. 

In October, 1940, the first of 1,460 of these great 
aircraft was wheeled over the bridge to the air- 
port. and took to the air. These Stirlings formed 
the backbone of the 1,000 bomber raids on Berlin, 
Hamburg and Cologne; the “shuttle service” in 
which Italy was bombed by Stirlings from Britain 
continuing to North Africa will be remembered, a 
mission which involved crossing the Alps with full 
bomb load. 





One of the spray-painting shops, for details; they are 
sprayed against water-curtains, a large one for complete 
components at the left, and one for details, sprayed on the 
roller-conveyor, appears at right centre. 
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When the Ministry of Aircraft Production was 
first formed in 1940, a department was set up to 
give consideration to the possibility of dispersing the 
very large and extremely vulnerable aircraft fac- 
tories in the South of England; then, Belfast seemed 
a rather remote and perhaps unlikely target. b t. 
even so, plans for dispersal were being drawn up by 
the firm when a first raid destroyed the Harland & 
Wolff fuselage factory on April 7th, 1941, four-and- 
a-half acres of floor space and about fifty complete 
fuselages being lost. Only nine days later, four com- 
plete Stirlings were destroyed in the final erection 
line of the main factory. Other raids did _ less 
damage, though the fuselage factory of Harland & 
Wolff was destroyed) a second time; a fresh start 
was made, and the first two fuselages were produced 
in a factory without a roof, wet weather work being 
carried on under the protection of tarpaulins. 

By this time, driven by the tremendous energy of 
Lord Beaverbrook and his dispersal staff a: the 
Ministry of Aircraft Production in London, the air- 
craft industry, as a whole was not only dispersing its 
production resources far and wide, but expanding 
enormously in the process; and this was the policy 
in Northern Ireland as well as in the rest of the 
United Kingdom. Dispersal was accompanied by a 
great increase in productivity, due not only to the 
employment of large numbers of sub-contractors in- 
cluding Harland & Wolff and James Mackie and 
Sons Limited, but to the construction of new 
factories and the reorganisation of old ones. each 
contributing their quota to the output of Stirlings. 
By the end of 1942, output had reached twenty-five 
a month, and in January of 1944 move than double 
that number. In all, 1,460 of these great aircraft 
were produced in widely scattered factories. 

They were not only widely spread ,but extremely 
diverse in their appearance and construction. At 
Aldergrove, the three Aircraft Acceptance Park 
hangars, each with its Belfast truss roof, had long 
ago disappeared; but Short & Harlands took over 
other existing hangars for the final stages of the con- 
struction of Stirling, in view of the large aerodrome 
from which they could be flown to the appropriate 
Bomber Command Station. Two other aerodromes 
were used, Maghaberry and Long Kesh, and in each 
of these, two T2 hangers were erected, as with Alder- 
grove. for the final stages of assembly and tuning 
prior to flight-test and fly-away. At Altona, near 
Lisburn, two large sheds were erected; and _ these 
are in use now for the manufacture of modern air- 
craft including Short Shetland and Supermarine 
Swift. At Newtownards. an existing factory was 
taken over, styled “Glen Works”: a new factory 
was erected for use as a Press Shop at Hawlmark. 
and both these are still used for the manufacture of 
aircraft detail parts, together with the production 
of such items as aluminium buildings, carpet 
sweepers, wringers, and small aircraft auxiliary com- 
ponents such as drop tanks. A third factory styled 
the Regent Works, was also taken over at that time, 
but given up at the end of the war. Other buildings 
were impressed at Largymore, Lisnagarvey, Lam- 
beg, and, last but largest, the huge Kings Hall, at 








Erection of large assembly jigs at Altona, near Lisburn. 


Balmoral. Littered with the immense fuselages of 
Stirling aircraft it must have looked something like 
a combination of Olympia and an aero show. 

The output of serviceable aircraft at this time was 
greatly extended due to the repair work being 
carried out by the Civilian Repair Organisation. In 
Northern Ireland, it was the responsibility of Short 
Brothers & Harland; and was unique in that it had 
no factories of its own. It consisted of a series of 
expert flying squads who undertook the repair of all 
aircraft damaged in Northern Ireland, often out in 
the open on the aerodrome at which the damage had 
occurred. If it was quite impossible to repair on 
site, the wrecked and twisted metal was brought by 
very large road vehicles to Queen’s Island; and in 
all cases, a complete repair, even of a bad crash, 
took up far fewer man-hours than the production 
of a new aircraft. Whatever type of aircraft was 
being repaired, the Civilian Repair Organisation 
drew largely upon the stocks of spares at the maker’s 
works; so that most of their work at Queen’s Island 
consisted of erecting new parts into a part-worn 
aircraft. 

As far back as 1933, a specification was issued for 
a large flying-boat. chiefly intended for anti-sub- 
marine work and air-sea rescue; this was the famous 
Sunderland, still in use all over the world, having 
proved its mettle in many an Atlantic battle, in 
Korea and Malaya, and in rescuing shipwrecked 
mariners, ditched air crews, soldiers from Crete. 
Chindits from a lake in the middle of Burma and, 
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more recently, evacuees from the devastated lonian 
Islands. The first two or three dozen were built at 
Rochester; output at Belfast began in 1942, and at 
the rate of about one a week, 125 had been pro- 
duced by the end of the war, a total of more than 
700 in all. 

At the height of its war effort. the Belfast factory 
and its disposal factories employed over 20,000 
hands, and it is safe to say that very nearly half 
that number in addition were employed by a wide 
variety of sub-contractors in Northern Ireland and 
the rest of the United Kingdom. With the collapse 
of the war effort. there was very little work on air- 
craft; the Ministry of Aircraft Production estimated 
that, on the average, factories would have to be 
reduced to about one-tenth of their war establish- 
ment; and this was in fact the scale of the reduction 
in the Short & Harland factories. 

Just as in the space between the First and Second 
World Wars, aircraft manufacturers immediately 
looked round for some means of continuing to 
employ their skilled men, even though foremen fre- 
quently had to revert to the bench, and every semi- 
skilled worker was dispensed with. Thus, Bristol 
developed the aluminium hospital or school, made 
under licence in Northern Ireland by Short & Har- 
land; Saunders-Roe began on the manufacture of 
motor-bus bodies; and Short & Harland applied 
themselves to the production of milk cans at the 
rate of 10,000 a week. wringers, carpet sweepers. 
and other light metal products which would keep 
their fine range of presses employed. Despite this. 
at the end of 1950, their factories had little more 
than 2.000 hands in all. 

In that year, the Ministry of Supply decided to 
set up four production lines for the very successful 
Electric Canberra, of which Short and Harland were 
the first firm, other than the parent firm, to produce 
the complete aircraft and fly it. With this fine pro- 
duction order there began a steady increase in the 
number of craftsmen employed: sheds at Altona. 
Maghaberry, and Aldergrove were re-opened: the 
two factories at Newtownards turned over once more 
to the production of details and components for 
aircraft: sub-contractors on both sides of the Irish 
Sea were once again taught to produce, in quantity. 
details and other aircraft components for this fine 
aircraft. 

With any firm manufacturing military aircraft 
there will always be the risk that peace may break 
out. and large orders have to be cancelled: and with 
a vast export market, and sales of aircraft exceeding 
in value those of the United Kingdom output of 
ships for export. the stable firms are those making 
the most famous airliners in the world: the de 
Havilland Comet, Airspeed Ambassador. Vickers 
Viscount, Bristol Britannia, to name but a few of 
them; and it was with thankfulness that the directors 
of Short & Harland heard that they had been en- 
trusted by the Government with an order for the 
Comet Mark IT. with Rolls-Royce Avon engines. Two 
large hangars on the airport had been building for 
nearly a year: and they, were ready in time for the 
production lines of Comet to be laid down. To-day 
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Aircraft presses at Hawlmark diverted to the production 
of carpet-sweeper covers. 


two or three of these fine aircraft are approaching 
completion and at least one of them should fly within 
the next two months; and, to crown this good fortune 
a production order has been placed for Bristol 
Britannia, which involves factory extensions provid- 
ing increased employment in trades concerned with 
steel structure and building. 

As Canberra production draws to its close, some- 
time within the next twelve months, the production 
of another fine aircraft at the Queen’s Island Works 
is announced—the Supermarine Swift, for a short 
time holder of the world’s speed record. Even, now, 
long lines of jigs in more than one of the Northern 
Ireland factories show the rapid progress on this 
production order; and a still further expansion in 
the quantity of skilled labour is proceeding. At the 
time of writing. the number of employees exceeds 
9.000; as before. it seems possible that at least half 
as many again are employed by the hundreds of 
sub-contractors contributing to Northern Ireland 
aircraft production. 

Almost more important to the prestige of this 
great firm has been their design and development. 
in a single year, of three remarkable prototypes 
with a production order placed by the Admiralty for 
one of them. This is the Short Seamew. a light 
anti-submarine aircraft. with spectacular take-off 
and slow landing speed, intended for use on small 
escort carriers, or coastal airstrips which could not 
be dignified by the title of aerodrome. 











The other two are of great importance in the 
development of new designs of military aircraft. 
The first of them, Short S.B.6, has been built to 
test the effect of variation of sweep, in swept-wing 
aircraft, upon a lower range of landing speeds; the 
other, Short Sherpa, is unique in that it has pivoting 
wing-tips, which replace both elevator and ailerons 
of the conventional type. These permit flexure of 
the wing without twisting, and remove from the 
tail-structure the stresses which at high speed might 
lead to reversal of controls, as illustrated in the film 
* The Sound Barrier ” 

As a contribution to increased diversification of 
industry in Northern Ireland, Short Brothers and 
Harland took over the buildings at Castlereagh 
constructed for the Festival of Britain) admittedly, 
for use in part for military manufactures. But with 
an eye to the future, they are developing § instru- 


mental equipment applicable to peace-time industry, 
including a general purpose computer, compact and 
comparatively inexpensive, designed for quantity 
production. 

It has been estimated that within the next ten 
years. 3,000 new aircraft will be required by the 
airlines of the world to replace those now in use. 
Two of the finest airliners in existence are Comet 
and Britannia, and it would seem that the men who 
build them in Belfast might count on security and 
satisfaction in their work, for years to come. 

But prosperity. in Northern Ireland generally. 
must be earned : first by closer co-operation between 
management, trade unions and men; and secondly 
by more imaginative and intensive training to over- 
come the shortage of craftsmen. combined with 
nearly 10.000 male unemployed in engineering 
industries. 





THE PRODUCTION ENGINEER OF THE FUTURE 


by E. GC. GORDON ENGLAND 


F.R.AeS., M.I.Prod.E., F.1.LA. 


Presented to the Preston Section of the Institution, 9th December, 1953. 


H shall do well to consider the case of * The 
Production Engineer of the Future” in the 
general environment in which we anticipate that 
these production engineers will have to operate at 
some future time, so we must attempt to scan the 
horizon and anticipate the character of the coming 
day. 

It would be misleading and dangerous to consider 
any plans for the future well-being of the members 
of the Institution of Production Engineers in the light 
of past or present situations. We live in the midst of 
vreat changes, changes which if not wholly the out- 
come of the War. have been profoundly. influenced 
and accelerated by its impact upon our thinking. 
our habits. and our affairs. These changes will con- 
tinue to develop. and there seems to be little likeli- 
hood of any general “settling down” within the 
next twenty-five years. We should be prepared. 
therefore, to project our minds into what we imagine 
will be the future conditions and circumstances in 
industry, and lay such plans as are calculated to 
meet the needs of those forthcoming times. 


Revolutionary Changes 

Do we fully appreciate the revolutionary changes 
which have occurred in attitudes of mind, in political 
thinking. and in the economic upheavals which have 


recently begun to affect so profoundly the whole con- 
cept of industry as we have understood it, when 
measured by the traditions set up over the last two 
hundred years? No nation, with a great commercial 
and industrial past. is being affected by these 
changes more than is Great Britain. There are far 
too many, signs that we unfortunately still struggle 
in a rather ostrich-like manner, to avoid facing. 
squarely, the implications of the present situation. 

To ensure the future security and prosperity of 
industry in Great Britain, some quite revolutionary 
changes in our attitude of mind appear to be 
essential. There are far too many people who resist 
the idea, indeed the fact, that all those countries 
which are civilised and those aspiring to civilisation 
must become industrialised and largely independent 
of other nations for most of the essential commodi- 
ties and services which make up the framework of 
their standard of living. They are impelled by 
motives beyond their control or ours. 

Industry in Britain, to be successful and. demon- 
strate real leadership to the rest of the world. must 
be manned in all ranks with people who. from an 
internal urge, accept gladly those changes which are 
so very necessary for our industrial progress. and 
which are inescapable today, faced as we are, by a 
completely new world economic situation. 
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The Dominant Motive in Man 


How many members of the Institution are clearly 
aware as to what constitutes the “ dominant motive ” 
in all people, or if they are aware of it. appreciate 
its supreme importance in all our affairs? Most of 
you may be surprised to know that it is the “ creative 
motive’. How many of our membership are able 
to add to this dominant motive, the following list of 
those enduring impulses which impel the actions of 
most decent people : the desire for justice; a sense of 
security; the opportunity for advancement; a sense 
of responsibility; the enjoyment of a decent standard 
of living, and loyalty to ideals? 

The peoples of the countries just mentioned, are 
driven inevitably in the situation I have described, 
by the “ dominant motive ” in human beings, i.e. the 
“ creative motive’. Because they are so driven, they 
must aspire and take practical steps to set up all those 
industries which are economically possible within the 
boundaries of their na‘tional territories. They will 
expect and demand that these industries, so soon as 
possible, shall be directed both managerially and 
technically by their own people. 

It is as well to understand that the youth of all 
these countries is entranced and inspired by the vast 
opportunities that industry presents for almost un- 
limited expression, and in the greatest variety, of 
the creative urge. Failure to provide adequate outlets 
for the “creative motive” for mankind everywhere 
must inevitably result in upheaval. Upheavals fre- 
quently are disastrous in their short term result. 


A Word of Warning 


Here, let me enter what I believe to be a much 
needed word of warning. It is unwise to accept a 
too narrow or rigid an interpretation of the word 
“economic”. These countries will inevitably manu- 
facture most of the utilitarian ranges of products 
required for domestic consumption even though he 
world market price ruling at the time be lower than 
they can achieve, yet taking the long view their 
action will be fully justified on sound economic 
grounds. The whole situation is greatly complicated 
by the fact that some of the most efficient food pro- 
ducing countries have a substantial surplus of agri- 
cultural productions and are already heavily indus- 
trialised. They may have to export food to countries 
seeking to improve and greatly extend their own 
manufacturing organisations to compete with the 
food exporter. The solution to the problems of 
finding means of paying for the surplus food pro- 
duction involved, are, to say, the least, most intrigu- 
ing. But let us make no mistake about the fact that 
the “creative motive” must be eventually fully 
satisfied and however hard and tedious the wav. 
nothing can frustrate it finally. 


The Quality Market 


As a very rough working hypothesis, it may be 
assumed with some confidence that within almost 
every civilised country, about 10 per cent. of its con- 
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sumption of manufactured capital and consumer 
goods can best be satisfied by the supply of high 
quality products. In what we term uncivilised 
countries, there is good reason to believe the per- 
centage may be higher. If the “world trade” be 
taken as a whole, just imagine the vast markets open 
to Britain if she had the opportunity: of supplying. 
say, only some 2 per cent. of the high class capital 
and consumer goods, sought by the well-to-do inhabi- 
tants of these countries all over the world. The 
manufacturing future of this country would be 
assured upon a scale beyond our wildest expectations. 
What then, if these be the facts, should be our 
national policy for the future of British industry? 
Surely it should be the production and: export of 
capital and consumer goods of the highest quality, 
to the most advanced design, and of medium 
quantity production. 


My submission to you this evening is that to 
operate this country effectively, which can be taken 
to mean the maintenance of our relatively high 
standard. of living, we shall need to be in a position 
to offer the rest of the world, an industrialised 
world, services and goods of novel and unique 
qualities not available or on offer elsewhere. 


Undoubtedly the rest of the world will willingly 
exchange some of its raw materials, a limited amount 
of food-stuffs and some luxuries for goods and ser- 
vices beyond their creative or economic capacity. We 
must adjust our concept of the future of British 
industry and our understanding of economy to meet 
the revolutionary situation. 


The old concept that it was Britain’s destiny to be 
“ the workshop of the world,” and that it is the duty 
of the rest of the world to provide us with cheap 
food and raw materials. will no longer be tolerated 
by the other countries. 


In this developing world situation, the successful 
production engineers of the future, in Great Britain, 
will be those who are in spiritual and intellectual 
sympathy with the inevitable changes, and who 
acquire a clear view of Britain’s changed place in 
the vastly altered world “ economy”. It will become 
increasingly important that present and future bud- 
ding production engineers have a clear conception 
of the real situation, if Britain is to maintain tech- 
nical and managerial leadership. You may be asking 
yourselves, what, in this new and strange situation. 
is the future function of Britain in industrial produc- 
tivity? 


Britain’s Inborn Techniques 


Let us remember and take courage in the fact 
that we have the inestimable advantage of several 
hundred years of craftsmanship and manufacturing 
skills bred in our people. No other country has so 
long a tradition of this kind. Our human “raw 
material” is of a very high standard, and we have, 
in addition, a number of physical advantages such 
as an equitable climate, a compact country with un- 
surpassed communications, adequate air and water 
transport facilities, advantages which other countries 
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may, very understandingly, envy. We do not have 
to apologise to anyone for the quality of our scientists 
in the realm of fundamental research, in fact it will 
be fairly readily conceded by most nations that we 
lead the world in this aspect of human activity. Our 
inventors and our engineers of all kinds, given oppor- 
tunity and encouragement, are demonstrating to the 
whole world their ability, in many lines of activity, 
to deserve the position of world leadership. 


Let us take two very popular examples, the jet 
engine and the “Comet” airliner. I have deliber- 
ately taken these because they are representative of 
the high class medium volume range of manufactur- 
ing production. For it is in this sphere of enterprise 
and activity, whether in the creation of “ capital” 
goods or “consumer” goods, or services, that I 
believe the future prosperity of Britain lies—a sphere 
of activity which will not only bring blessings to 
Britain, but also to all mankind. 


The Attitude of Mind 


Some two hundred teams or working parties have 
visited the United States under the auspices of the 
Anglo-American Productivity Council, and _ its 
successor, the British Productivity Council. The 
avowed object of all these missions has been to dis- 
cover the explanation for the far higher productivity 
in the United States as compared with that of 
Britain, or the rest of Europe. In practically all the 
reports made by these teams on their return, there 
occurs one common conclusion, i.e. that the wide 
difference in productivity can only be accounted for 
by the difference in attitude of mind. 


Mr. Peter Drucker, writing recently in “ The 
Manager” stated :— 

“ I know of no team that did not speedily discover 
for itself that techniques are not the really im- 
portant thing, and certainly not the real cause 
for our (American) productivity. The explana- 
tion is to be found in the wide difference in 
attitude of minds”. 

Apparently it is the agreed view of some two 
hundred teams of capable and experienced men that 
a right attitude of mind is the “ determining factor ” 
in the achievement of great productivity. In the 
light of this information, what has the Council of 
our Institution done to make a close study of the 
situation, and to determine the lessons to be learned 
from this all important discovery of the productive 
power of the right attitude of mind? The Institution 
seems to have ignored this discovery, or at least to 
have given it scant consideration. A truly surprising 
state of affairs! I suggest to you that above all, the 
Institution, and by that I mean all its members, must 
be deeply concerned above all else with the factors 
which are the real cause of abundant productivity, 
yet so far, there seems to be but little sign that we 
have begun, as an Institution, to concentrate on the 
study of the “ dominant factor” in production. 


Task of the Production Engineer of the Future 


If this, all too sketchy, outline of the future situa- 
tion and its conditions is even approximately 


accurate, then it follows that, for the future, those 
managing British industry will have to demonstrate 
so far as productivity is concerned, a resourcefulness, 
adaptability, ability for leadership, and an economic 
efficiency far beyond anything that has been achieved 
in this generation. 


The production engineer will have to master new 
arts and techniques in rapid change from one high 
class design to an even more advanced one, the pro- 
duction of medium volume outputs of very high 
quality at relatively low cost, an unexcelled adapta- 
bility in the introduction of new methods and 
machinery, and the conversion of factories. More 
important than all these will be the ability to ensure 
that, at all times, the greatest co-operation, flexibility, 
and adaptability will be willingly offered by the 
“people” in industry to the production engineers 
who are able to inspire and lead them. 


If, therefore, the production engineer of the future 
is to measure up to these exacting demands, he must’ 
be inspired, have the vision and determination to be 
trained along lines which will ensure the greatest 
understanding on his part of the human factor in 
industry, and consequently enable him to make the 
greatest possible contribution to British industry in 
the difficult years ahead. 


The production engineer seeking to reach the 
higher realms of management, must demonstrate 
ability to become what is commonly known as “a 
man of the world”. He must be able to meet people 
on all social and technical levels, and win their 
cordial respect and co-operation. He must be able 
to understand and talk to the designers and sales 
people, upon their special problems and difficulties. 
He should have the ability to stage a demonstration 
in his works with that same finesse and attention to 
detail which the good sales manager gives to his 
exhibitions and sales demonstrations. Alas! I have 
attended too many demonstrations staged. by pro- 
duction engineers which, while technically excellent, 
sadly lacked any touch of human understanding. 


Let us remember that the production engineer 
starts with at least one immense advantage over all 
the other classes of potential managers in industry. 
It is he who produces the revenue which flows into 
industry, for without productivity, there can be no 
adequate revenue. Frequently one hears production 
engineers criticising with much feeling, the fact that 
so many accountants control the direction of business 
today. Accountants are trained in the art of saving 
money, and it is a great criticism of the production 
engineer, intent on filling the highest managerial post, 
if the direction of the business has to pass into the 
hands of those whose function is to save money, 
instead of to the hands of those who create wealth, 
for it means that virility in the function of produc- 
tion is lacking. The really efficient production 
engineer will cause such productivity, and conduct his 
manufacturing process with such frugality and skill, 
that the skilled accountant will be preoccupied with 
recording his wealth-creating successes, and any 
savings that might still be made will be but a drop 
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in the bucket compared with the vast wealth being 
created by the vision, initiative. drive. and skill of 
the production engineeer. 

By now you are perhaps becoming somewhat con- 
cerned at the many fields, other than that of strict 
production, in which the production engineer appears 
to have to be well grounded. if not excel, but there 
is one that I wish to stress, and which should not be 
omitted. The production engineer must keep abreast 
of all the new techniques and materials which are 
emerging from the region of applied scientific re- 
search and have the ability to select those applicable 
to his work and to canalise them into the co-ordin- 
ated flow of the efforts of men, materials, machinery 
and techniques. resulting in higher productivity. 


Destruction of the Working Group 

Recently, Dr. Munro Fraser, speaking in Birming- 
ham, emphasised the fact that the production 
engineer must be. inevitably. the great destroyer of 
the working group in industry. and it is right that 
he should be so. The difficulty is first to make the 
production engineer understand that he is doing the 
community and the individual a great service by 
being a destroyer of the existing group. He must 
realise that it is for him, of all people in industry. 
to justify his action among those he manages, build up 
a confidence so that from the remains of the working 
group which he has destroyed, will arise happier and 
more prosperous new groups, in the new formations 
which will emerge from the application of new 
techniques. or the introduction of new materials. 

The production engineer has many attributes 
which make him potentially a more desirable candi- 
date for the higher posts of management than most 
people drawn from other walks of life. He has, for 
example. as a result of his daily experience and 
training. a deep appreciation of timing, cost, quality. 
and volume, to say nothing of a quick and intelligent 
appreciation of the importance of new techniques 
and materials, and above all, a most intimate know- 
ledge of the attitude of mind of the human factor. 
The production engineer has, in the aggregate, more 
people under his direct control than almost any other 
executive in industry. 


The Mission of the Institution 


We should ask ourselves whether the collective 
thinking of the members of our Institution is such 
that we can say with conviction, that we are accept- 
ing our new responsibility to the nation, and making 
the best of the developing situation 

My submission to you is that the members of the 
Council of the Institution must have a clear under- 
standing of what should be our objective, the increase 
in productivity. and always be conscious of the fact 
that technique. in all its forms, is only a means to 
an end and must not be allowed to become in the 
minds of members of the Institution, an end in 
itself. 
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If our Institution is to fulfil a worthwhile mission. 
of national importance, that mission, I submit, must 
be to produce for the future. outstanding managers 
for industry—managers able to express productivity 
as understood in the full sense of the following 
definition of that much abused term “ produc- 
tivity”: 

* The production of commodities of exchangeable 

value abundantly ” 

That definition is worthy of careful study. The 
key words are “exchangeable value’, for unless the 
end product expresses to the consumer the meaning 
of those words, “production” may have been 
demonstrated. but there will have been no * produc- 
tivity ”. 

In * The Times” of the 3rd October, 1953, Mr. 
Lincoln Gordon, the Minister for Economic Affairs 
at the American Embassy in London, is reported as 
saving in a speech at Lancaster :— 

“It was to the ultimate advantage of industry 
and the nation, that men with engineering back- 
grounds should reach the higher posts of indus- 
try in greater numbers, for with their knowledge 
of the capabilities and possibilities of technology. 
they were more likely than any other group to 
inject the spirit of expansion and innovation into 
the body of industry ” 

The only modification I would suggest to this 
statement is the elaboration of the description 
“ engineering ” by adding the prefix * production”. 
for surely nobody is more likely to have a wider 
knowledge of the capabilities and possibilities of 
technology than the production engineer. Here. in a 
sentence, is an admirable epitome of my theme for 
the Council of the Institution. 


The problem, and one worthy of your considera- 
tion, is how we. the Institution of Production 
Engineers, can set about the task, most effectively, of 
ensuring that men trained in production engineering 
do naturally gravitate because of their general com- 
petence towards the higher managerial posts in 
industry in greater numbers. Ambitious production 
engineers must be able to obtain training in those 
many other important techniques of management 
which are part of the equipment of those who hold 
the highest posts in industry. Above all, these men 
need to start with the right attitude of mind, and it 
is part of my case this evening, that the right attitude 
of mind is sadlw lacking in our membership today. 


The Dominant Factor in Production 

Perhaps we can, with advantage. pause and 
examine what constitutes productivity, and identifs 
its major factors. Surely they will be found to be the 
right management of men, machines and materials. 
Of these. the “dominant factor” in all phases of 
production is man, the human factor. If one 


examines the past activities of the Institution of 


Production Engineers, one fact emerges with start- 
ling clarity. The Institution in its policy does not 
apparently subscribe to the theme that the “ human 














factor’ is the dominant one in all phases of produc- 
tion. An examination of the Institution’s proceed- 
ings and educational activities will show that most 
of them have been concerned with technological 
matters affecting inanimate materials, and that prac- 
tically no consideration has been given to the close 
and exhaustive study of the “ dominant factor”. Yet 
from what follows it will be seen that effective and 
efficient production is very largely a matter of mind. 
and mind is certainly exclusive to the “ human 
factor ”’. 


The Study of the * Dominant Factor ” 

It is part of my submission to you this evening 
that the successful production engineer of the future. 
in the circumstances with which he will be faced. 
will have to give an immense amount of study to the 
technique of handling the * dominant factor”, the 
human factor. in industry. It should be the principal 
part of the education and training of the future 
production engineer by the Institution of Production 
Engineers, to ensure that he appreciates and can cope 
with the revolutionary changes in the outlook of 
people, in British industry in particular. He should 
learn how to convey to the people in industry en- 
trusted to his management, conviction on their part 
that what he is attempting to do in the revolutionary 
circumstances caused by the world changes, to which 
our industry has to conform, is in their best interests. 
His success as a competent production engineer will 
be demonstrated largely by his ability to carry this 
conviction to those under his management and cap- 
ture their sympathy and. loyal understanding, and so 
cause them to desire to identify themselves and their 
conduct with the requirements of this new industrial 
revolution. 

At present, these matters are generally considered 
to be outside the sphere of the activities usually 
assigned to the production engineer; one might almost 
say, no part of his business or responsibility. His 
‘interference * in these matters would, in all proba- 
bility, be resented by the highest executive authority 
in the organisation in which he serves. It would. no 
doubt, be even more strongly resented by those to 
whom is allocated the personnel function of the 
organisation. Production Engineers have not been 
and are not afraid to air their views and to make 
their recommendations or representations on works 
lay-out, plans of equipment, machines and processes. 
designs and so on. Why should they. therefore. be 
excluded from expressing forthright views on the 
best means of handling the * dominant factor” in 
production, the factor which is dominant in every 
phase of the cycle of production? To persist in such 
an attitude of mind seems to me completely illogi- 
cal regarded from any point of view, and leader- 
ship in productivity will not be won by such unen- 
lightened thinking. 


Some Doubts about our Attitude of Mind 


It has been my good fortune and privilege to 
present Papers to almost all the Sections of our Insti- 


tution. My Papers have been deliberately contro- 
versial and in the discussions following on their 
delivery. there has been marked and notable liveli- 
ness, in fact, it has been said to me with great 
frequency that the discussion my Paper has produced 
has been the liveliest and longest the Section con- 
cerned, can recall. 

Part of the theme of my Papers has been such 
that those who feel that all is not well with the lot 
of the production engineers have been given ample 
encouragement to ventilate their views. Reflecting 
subsequently upon the substance of these views, one 
is driven to the conclusion that it is by no means an 
over-statement to record that far too many pro- 
duction engineers appear to suffer from a_highiy 
developed inferiority complex. 

I have been impressed by the fact that so fre- 
quently my audiences have shown obvious signs of 
doubt and incredulity when in the course of my 
replies to the discussion I have emphasised my con- 
viction that the management of industry at the top 
level should, logically, be filled from the ranks of the 
production engineers. Far too often, in my view, this 
thesis appeared incapable of digestion by a large 
proportion of my audience. If, therefore, it is the 
recognised purpose of our Institution to provide the 
future managers of industry, it seems to me that too 
many of its members are woefully in the dark on this 
purpose at present. 


The Engineer’s Resentment 


In a Paper I presented to the World Engineering 
Congress held in Paris in 1945, I chose for my theme 
an examination of the resentment of the engineer 
towards the non-technical people who are, appar- 
ently. so frequently preferred for the higher stages 
of management. to those with far greater technical 
skill. Naturally. in an immense Congress of this kind, 
with an enormous number of Papers, few of them 
could be read at the plenary sessions. By good for- 
tune, my Paper was selected as one of the very few 
worthy of general presentation. It was indeed grati- 
fying that so many people subsequently congratulated 
me on my Paper. They said that I had shown them 
that their resentments. grievances and sense of 
injustice were mainly of their own making. | 
endeavoured to make clear in my Paper, that the 
technician too frequently having become immersed in. 
and thoroughly enthralled by his technique, was too 
apt to forget that technique was not an end in itself 
but merely a means to an end. The real purpose of 
all technique was to serve as a means of advancing 
the well-being of mankind. Technique must always 
remain a servant and never become a master if 
humanity is to survive. 


A Hard Lesson 

The hard lesson has to be learned by all tech- 
nicians that from the moment that they decide to 
put their foot on the bottom rung of management. 
they have to accept as axiomatic that from thence 
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onwards the people they manage should be in a 
specialised sense technically more proficient than 
they can in the future ever hope to be and that this 
disparity in specialised technical ability will increase, 
to their disadvantage, as they go up the rungs of the 
management ladder. 

The famous dictum of a great judge, that the 
specialist was one who knew more and more about 
less and less, is a great truth, Management can 
never, if it is to be really successful, be exercised by 
one who sticks within the narrow limits of specialisa- 
tion. A manager can perhaps be fairly described as 
one who, in fact, knows less and less of more and 
more. In other words he must preserve, if he is to 
be successful as a manager, that sense of wholeness 
and the sure understanding that the “whole” is 
always greater than the sum of its various units or 
sections. This is indeed a hard philosophy, but it is 
one that must be accepted if one aspires to reach the 
highest posts in management. It is the rational 
explanation for the great success of so many people 
in the highest ranks of management, who clearly 
have never been a brilliant star in the firmament of 
technology. So many people on the lower rungs of 
the management ladder appear to resent the possi- 
bility that those under them may know more about 
a specialised section of any activity they manage. 
Persistence along the road of wrong thinking leads 
to mediocrity in result. The successful manager con- 
sciously insists on employing people who know more 
about any given specialised subject than he can know 
himself. The competent manager discards those who 
cannot measure up to this test. 

Recently Mr. Robert Appleby addressed the 
London Section of the Institution, on the subject of 
““ Management in the Light Engineering Industry ”. 
Mr. Appleby displayed his usual brilliant form and 
gave a most lively, complete. and challenging talk. 
It was particularly notable that he assumed he was 
talking to a large body of men who naturally aspired 
to fill the highest ranks of management. The subse- 
quent discussion gave little indication or evidence 
that his audience were in accord with his theme 
understood it, or accepted its implications. 

Mr. Appleby’s address was timely, and he fear- 
lessly examined many of the general managerial 
problems which beset the budding manager and his 
views should have been a great stimulus to all those 
who heard it, and who aspire to filling one day the 
top management positions. Mr. Appleby’s audience. 
which was a very large one, gave one the impression 
that they would be far more at home on purely 
technological matters. and in those circumstances 
were unable to contribute something useful to the 
discussion. 


Future Educational Policy of the Institution 
The educational activities of the Institution of 
Production Engineers need to undergo a complete 
and radical re-thinking. It is not my purpose to 
indicate what these changes shall be in detail; those 
will emerge from the minds of people far better 
equipped for this task than I am ever likely to be, 
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once they have assimilated the new attitude of mind 
for which I am pleading. The important thing is to 
establish first the requisite attitude of mind. 

We should, through the weight of opinion among 
members, cause the Council of the Institution of 
Production Engineers to take a firm and objective 
stand on this matter of a new attitude of mind on 
future education of the production engineer. None 
of us wants to see the Institution taking sides in either 
politics or industrial affairs, neither do we want to 
see any attempt made to praise or condemn those 
who have shown mistaken initiative in one direction 
or another in the past. We want no inquests. The 
Institution of Production Engineers should inculcate 
in its members, fearlessness to point out to all the 
people in industry that whatever may have been the 
justification in the past, for the various kinds of 
behaviour, by various groups in industry, such 
practices if persisted in today, are inimical to high 
productivity and to the best interests of the nation, 
and all who have the privilege to live within its 
boundaries. Once this central idea of the need for 
a new attitude of mind pervades all the people in 
industry, and I suggest it can be brought about most 
effectively through a change in the attitude of mind 
of the production engineer, we shall see a great 
improvement in productivity. All the other desirable 
and essential things such as better equipment, better 
technique, more horse-power per individual em- 
ployed, and all such important items will fall into 
place with surprising ease and speed once the right 
attitude of mind is firmly established. 

One of my charges this evening is that without 
question, the cause of our failure to rise above our 
difficulties today is to be found in our refusal to 
recognise people as a “ dominant factor” in indus- 
try. Until we do give due prominence to the “ dom- 
inant factor”, we shall continue in our failure to 
bring ourselves up-to-date and regain our lost indus- 
trial leadership among the nations of the world. 

As I have said, it is not my purpose this evening 
to suggest detailed policies or procedure, or a fresh 
syllabus of learning, for the Institution; that is the 
work of specialists. Once these specialists have 
changed their attitude of mind, then, being the 
competent and worthy specialists they are, they will 
make a far better job of methods, procedures and 
syllabi than I could ever hope to do. We need 
acceptance of the idea that a production engineer 
can never finish learning, in our radically altered 
system of training production engineers, if he hopes 
to climb the ladder of fame. When he has achieved 
success in the limited field of technological produc- 
tion, he then needs to acquire education and experi- 
ence on the many other aspects of a manager’s duties 
and which are inescapable as he rises on the manage- 
ment ladder. 

What I believe, above all else, is that he must 
learn, and learn thoroughly, although it will be a 
subject which he will never master, the handling 
of the human element in industry, the “ dominant 
factor ”. 

In this field of learning. he will need to proceed 
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with great caution. So much of what passes for 
learning in connection with the human element is 
emotionalism generated by past experiences and 
crystalised into clichés which become readily accepted 
as truth by those who hear these clichés repeated a 
sufficient number of times. I am hopeful that when, 
what I think is inevitable, the majority of the 
members of the Institution of Production Engineers 
become possessed of this attitude of mind to which 
I have referred so frequently, the Council will set 
about entirely re-organising the structure of the 
Institution’s educational department. 


Valid Incentives or False Ones 


Let us give some consideration this evening to the 
incentives operating today in industry, and we shall 
discover a fantastic situation. All over the country, 
production engineers are busily engaged in the 
creation and application of production incentives. 
Most of these result in the erection of obstructions 
in the managerial function of the production 
engineer, of which he appears to be quite uncon- 
scious. Having run into the obstruction, the produc- 
tion engineer sets to work to discover a means of 
surmounting it, but in the process, he builds up an 
even greater obstruction in its place with the result 
that presently the production engineer is devoting his 
mental and physical energies to finding a means of 
overcoming this new and bigger obstruction. 


During the course of my industrial career, I have 
operated most forms of incentives falling under the 
heading of “payment by result”. From time to 
time, I favoured this or that variation, always 
buoyed-up with the hope that the faults of the 
previous system would be avoided in the new. How- 
ever, experience has shown that they all have the 
same fundamental weakness. There has been created 
in those concerned, in the operation of the system, 
“vested interests” in maintaining production in its 
existing form with the inevitable result of putting 
the operative and the production manager on 
opposite sides of the game. 


Mesmerised by the “ Pay Packet ” 


We are mesmerised by the theory of the “ pay 
packet’. When you come to examine this theory 
of the “ pay packet” objectively and without emo- 
tion, it emerges that, after all, the “ pay packet” is 
but a key by which man may unlock the cupboard 
which should contain the means of satisfying his deep 
desires. So much of what in modern language is 
called “ frustration” among the operatives in this 
nation, arises from the fact that the majority of them 
find that the satisfaction of their deepest desires 
evades them. in spite of a growing “ pay packet”. 
Such is the force of propaganda, however, that they 
believe that the dissipation of their dissatisfaction 
will be achieved by the receipt of an even greater 
“pay packet’, and so one frustration is piled upon 
another. 

There is little doubt that the great mass of people, 
under favourable circumstances. take a great pride 


in their technical achievements. This is the natural 
outcome of an effective expression of the “ dominant 
motive” in man, the “creative motive”. It is 
remarkable that in unfavourable circumstances, 
people sometimes are persistently guilty of bad work 
and slip-shod methods. The explanation for this is 
to be found in the fact that people suffering from 
“ frustration ” tend to destroy that which, when they 
are in a normal frame of mind, they hold most dear 


Conclusion 


And now to sum up! We live in a period of 
change. Great changes are still in progress and. are 
likely to continue and to develop for some years to 
come. Britain will be affected more than any other 
country by these changes, and in the outlook of her 
people and by the great world-wide economic forces 
at work. This situation will make greater demands 
upon the spirit, courage, vision and the resourceful- 
ness of the British people than perhaps at any; time’ 
in the grand history of this country. 


The situation is not one which can be met by 
complacency or a refusal to adjust our thinking, or 
our way of life. It is a time for greatness, for vision, 
enterprise and determination to maintain our 
industrial leadership in the world through the sheer 
merit of our performance and the brilliance of our 
special techniques. 


We must make full use of our great heritage of 
centuries of craftsmanship, our destiny appears to be 
that of supplying the world with the highest class of 
goods. This term implies that the goods will be. of 
advanced but well tested design, superb workman- 
ship, attractive price, and unique to Britain. 


We must not be misled from reaching this high 
purpose by the confusion of insistent but mistaken 
propaganda, that our course should be to copy the 
technique and practice of others whose problem and 
situation is so wholly different from our own. We 
must develop our own type of production engineers 
and managers if we are to fulfil our high purpose 
and the policies devised to express it. 


It seems clear that all engaged in industry in 
Britain need to develop a new attitude of mind, a 
readiness to see old landmarks disappear as our pace 
towards our future gathers speed, and be prepared to 
place confidence in those selected for leadership. 
High productivity is the creation of wealth and those 
best fitted to manage the creative processes which 
lead to high productivity, should be determined to 
equip themselves for leadership in industry. Who is 
better fitted by his basic training and experience to 
rise to positions of leadership in industry than the 
production engineer ? 


So far the production engineer has not demon- 
strated through the policy of the Institution, his 
belief in that goal as being his by right of his fitness 
for the purpose. The policy has been too circum- 
scribed, too parochial or too diffident. All this should 
be changed: the Institution should review its policy 
and bring it into line with the importance of the 
Institution as a national body with a wealth creating 
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mission. It should deliberately set out to cover pro- 
duction engineering in all branches and classes of 
industry. It should broaden its base and enlarge its 
techniques by the very diversification of their 
applications. New standards and opportunities for 
learning should be available to all production engin- 
eers who show the determination and skill to climb 
to the heights of industrial management. 

The Institution should acknowledge that the 
‘dominant factor” in all phases of production is the 
“human factor”, and give it the “ pride of place ” 
that it deserves and, in fact, demands or compels, 
in the activities of our Institution. 

The production engineer of the future must regard 
the management of men as his key study. He should 
start his career confident that he carries in his knap- 


sack a Field-Marshal’s baton. He should be ever 
widening his understanding of all those affairs that 
concern industry and people. At a time when there 
is the urge towards the creation of Technical Univer- 
sities, he should be moving in the direction of the 
more liberal and older Universities. No production 
engineer should be satisfied to limit the scope, 
either his own techniques to working in metal or 
plastics, or that of the Institution in a similar 
fashion. 

All this calls for a new attitude of mind, expressed 
in terms of vision, inspiration, enterprise, courage 
and great determination and hard work. 

Let us never forget that “‘ without vision the 
people perish”; also, that “ thought without appro- 
priate action is sterility”. 








* DESIGN FOR PRODUCTION ” (concluded from p. 262) 


can decide whether a component or operation can be eliminated without prejudice to function, or 
whether an existing product can be modified to avoid introducing another model, and to do this he has 
to interpret the engineering policy of his organisation. The responsibility of designing products which 
are matched to the skills, equipment and resources of the organisation, is mainly borne by the designer 
guided by engineering policy. It is submitted that considerations such as these must also be included 
in our studies on design for production, and this calls for an engineering policy which is clearly under- 
stood by the designer. Each new product envisaged should be accompanied by a detalled specification, 
with a continuous review of progress to make sure that the best compromise between market require- 
ments and production requirements is always being achieved. 


These brief remarks on the influence of design on production may appear irrelevant to certain 
industries, but in the field of more specialised and technical products two questions may be raised. 
Firstly, is sufficient attention given to the reduction of indirect expenses through design? Secondly, are 
development and design departments always familiar with the steps which occur in their organisation 
from the receipt of the order to the despatch of the products and do they: consider that simplification 
of these steps through design policy may be as important as producibility ? 








INSTITUTION PUBLICATIONS 


* ACCEPTANCE TEST CHARTS FOR MACHINE 
TOOLS.” Parts I, II, III and IV. Price 6s. each 
part. 

* PRACTICAL DRILLING TESTS.” Price £1 1s. Od. 

* ORGANISATION AND CONTROL OF PRODUC- 
TION.” Price 5s. 

“MEASUREMENT OF PRODUCTIVITY.” (Interim 
Report.) Joint Committee of Institution of Pro- 
duction Engineers and Institute of Cost and Works 
Accountants. Price 1s. 6d. 

“ MEASUREMENT OF PRODUCTIVITY APPLICA- 
TIONS AND LIMITATIONS.” Joint Committee 
of Institution of Production Engineers and Institute 
of Cost and Works Accountants. Price 2s. 

“MEASUREMENT OF PRODUCTIVITY WORK 
STUDY, APPLICATION AND _ TRAINING.” 
Joint Committee of the Institution of Production 
Engineers and the Institute of Cost and Works 
Accountants. Price 5s. 

“ AS THE SPIRIT MOVES.” British Productivity Council 
assisted by the Materials Handling Sub-Committee 
of the Research Committee of the Institution of 
Production Engineeers. Price 2s. 6d. 

“REVIEW OF MATERIALS HANDLING IN BRITISH 
MANUFACTURING INDUSTRIES.” Materials 
Handling Sub-Committee of the Research Committee 
of the Institution of Production Engineers. Price 5s. 
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“AN EXPANSIONIST POLICY FOR PRODUCTION.” 
Series of Leading Articles reprinted from the Insti- 
tution of Production Engineers Journal, January/ 
May, 1953. Price 2s. 6d. 

‘THE MANUFACTURE OF COMPONENTS FROM 
POWDERED METALS” by W. D. Jones. Price 
2s. 6d. 

‘THE TECHNIQUE OF CARBIDE TOOLING” by 
Lawrence K. Lord. Price 2s. 6d. 

*“ PRACTICAL TRAINING IN PRODUCTION ENGIN- 
EERING.” 

“ HIGHER NATIONAL CERTIFICATES IN PRODUC- 
TION ENGINEERING.” 

LIST OF TEXT BOOKS ON PRODUCTION ENGIN- 
EERING. 

MEMBERSHIP QUALIFICATIONS AND EXAMINA- 
TION REGULATIONS. 

HISTORY, ACTIVITIES AND QUALIFICATIONS 
FOR MEMBERSHIP. 


All the above may be obtained from Head Office, post 
free, with the exception of the Measurement of Productivity 
Reports, “Applications and Limitations” and “Work Study, 
Application and Training” which should be ordered direct 
from the Sole Distributor, Gee & Co. (Publishers) Ltd., 
27/28, Basinghall Street, London, E.C.2. 
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CORRESPONDENCE 


From: Mr. N. N. Engelhard, Member. 
*A NEW DRAGON FOR ST. GEORGE ” 


I have read with great interest the editorial “A 
New Dragon for St. George”, in the March issue of 
the Journal and am accepting it in the spirit of its 
title, as a challenge. The urgent need to remove 
clutter from industry exists and stares everybody 
right in the face. The one and only basic require- 
ment for the successful running of any organisation 
—industrial or otherwise—is an “applied: sense of 
order”. Take component numbers for instance. Far 
too often numbering systems are used, which are 
as inconsequent as our outdated “ system ” of weights 
and measures, where not the slightest amount of 
arithmetic can be undertaken without the need for 
juggling with a number of different denominators. 
Similarly, there are organisations where no informa- 
tion can be obtained without cross-references. A 
casting may. be ordered from the foundry under, say, 
pattern number 379. When it arrives in the stores, 
it may be kept in bin number S 2783. The works 
order card for the machine shop may bear the 
number M 165734 and by the time this casting 
reaches the assembly, it may be referred to by a 
number, signifying its position within the final 
product, which may be 11/293. 


This condition is by no means exaggerated, as you 
will agree, when you consider how often supplies are 
being received everywhere (N.B. not “sent out”; 
nobody will blame himself) where advice note, 
delivery note, packing note, invoice and what-have- 
you, each bear different numbers. If somewhere 
there is a tidy organisation, its working is (and should 
be) appreciated in about the same way and with as 
little conscious thought as one might spend on the 
art of finding a house by its number. But if one is 
faced with the task of finding a house by its name, 
the problem is somewhat different. 


But to return to component numbers and Mr 
Brisch’s challenge. I would like to say that I have 
devised, and have been working successfully since 
1946, a planning system which, merely by the use 
of logical component numbers, removes much of the 
dreaded “clutter”. A description of this system has 
been published ‘“ Machinery” (7.11.52.) under the 
title “ Similar Parts Decimal Classification—rational 
component numbers as an aid to planning”. In 
order to give an idea of its working, I would shortly 
recapitulate the principal features : 


Screws, rivets and other common standard items 
are easily identified by relatively. simple references 
and duplication or even the use of similar screws, 
where identical ones will serve, is virtually impossible 
if stocks and records are kept in sequence of their 
reference numbers. If all other components are 


numbered in an equally logical way, that is, if 
drawing numbers—and therefore component num- 
bers — defining the shape of a part, rather than 
being a code for their assembly place, are a reference 
to the date or sequence of the detail drawing, 
those non-standard parts can be arranged in an 
equally logical sequence as screws and duplication 
will equally easily be avoided. In this connection 
it must be borne in mind, that many component 
parts are being, or should be used in more than one 
application and a numbering system, which allows 
any part to be identified by its shape, which there- 
fore considers every single part as a_ potential 
standard item, is the only logical solution. ; 

A few of the many advantages obtained by the 
SPD system (Similar Parts Decimal classification) 
may be mentioned shortly:—As all parts are 
arranged by similarity of shape, “ new uses for old 
parts’ constantly literally suggest themselves. All 
drawings, parts and records can be found, even if 
the actual parts number is not known, in the same 
way as any, book can be found in a well arranged 
library. Shop orders for similar parts “find each 
other” and therefore can follow through with the 
minimum of resetting of machines, a particular 
advantage in the case of batch production. When 
only small quantities are required, tools with similar 
numbers may possibly be used or modified to suit 
Such tools would not necessarily be thought of, if 
they had vastly different reference numbers. 

Here we can, with advantage, think again of the 
unfortunate visitor, who tries to find an address by 
the name of the house. The name may sound im- 
posing, individual or simply cosy, but a number, a 
definite place within a sequence, would be of greater 
help to him. And equally so, if component numbers 
allocate a definite place within a sequence and 
further, if such sequence is designed to meet the need 
of the particular manufacturing programme, all parts 
can easily be found and at the same time are classi- 
fied into logical and useful groups. Therefore, all 
activities, which have to consider more than one 
part at the same time, either jointly, or in relation 
to each other, will derive immediate benefit from such 
classification. This is borne out by the fact that 
SPD was introduced merely as a method of drawing 
numbers, but one by one, as records of other activi- 
ties were re-arranged in SPD sequence, advantages 
were gained by Planning, Progressing, Stores, Parts 
Production, Finishing Departments, Buying, Costing. 
Estimating, etc. Admitted, some people concerned 
with the above activities do not know the first thing 
about SPD and would not appreciate it, if one did 
try to explain, but then, who is surprised if he can 
find a house when he knows its number? 


The only way to slay Mr. Brisch’s dragon is by 
(Continued on page 303) 
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INSTITUTION NOTES 


Graduate Representatives Conference, 1954 





The photographs above and right were taken at 
the Fourth Annual Conference of Graduate Repre- 
sentatives, held at the Chace Hotel, Coventry, on 
26th and 27th March. The Conference was organ- 
ised this year by the Coventry Graduate Section. and 
was attended by over forty delegates from Graduate 
Sections all over the country, the theme for dis- 
cussion being: “ Graduate Participation in Regional 
Reorganisation ” 

Following the opening luncheon on Friday. 26th 
March, visits to the Rootes Group Stoke and Ryton 
Works had been arranged, and in the evening there 
was a reception and dinner, when the delegates were 
formally welcomed by Mr. B. C. Harrison, a Past 
President of the Coventry Section, and Works 
Director of Alfred Herbert, Ltd. 

Saturday was devoted to discussion of the Con- 
ference theme, and the proceedings terminated with 
a supper party, 
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Centred in this group are three 
guests: Mr. H. Peter Jost. a member of the Institu- 
tion’s Editorial and Papers Committees; Mr. B. C. 


Harrison, 

and Mr. W. F. 
with Mr. George 
dent. 
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Inaugural Meeting of Doncaster Sub-Section 








The inaugural meeting of the Doncaster Sub- 
Section, which took place on 23rd February last. 
was attended by a number of prominent members 
and local personalities. 


The photograph above shows (left to right): Mr. 
L. R. Evans, Member, and a corresponding member 
of the Institution’s Papers Committee, and Dr. 
Patrick, of Pilkington Bros., Doncaster Works, and 
Chairman of the Local Productivity Committee. 
chatting with the President of the Institution, Sir 
Walter Puckey. 


The photograph below shows (left to right): the 
President with Mr. G. Jackson, Section Chairman; 
Mr. W. J. Edgington, Section Committee member; 
Mr. J. H. Hartley, President of the Sheffield Section: 
and Mr. W. H. Edwards-Smith, Hon. Secretary, 
Doncaster Sub-Section. 








HALIFAX SECTION DINNER-DANCE 


Mr. H. Clifford Smith, J.P., President of the 
Halifax Chamber of Commerce, was the principal 
guest of the Halifax Section at their annual dinner. 
held at the George Hotel, Huddersfield, on 
26th February, 1954. 

In his address, Mr. Smith referred to the fact that 
full development and progress in industry was being 
hampered by excessive taxation. He said that 
many industrial problems could only be overcome by 
scientific talents, and engineering ability, ingenuity 
and skill, and these qualities were not given sufficient 
opportunity, status and recognition to enable in- 
creased revenue to be achieved. 

Mr. Smith told members that he believed there 
would be increased international trade with Canada 
and America if the Institution prospered and had the 
financial support it deserved. 

Sir Walter Puckey, President of the Institution, 
also gave a short address, in which he emphasised the 
links between sales, productivity and production. He 
was sure that irrespective of the taxation problem, the 
Institution would continue to play its part for the 
benefit of industry and the nation. 

The toast of the guests was proposed by the 
President of the Halifax Section, Mr. J. Blakiston, 


and responded to by the Mayor of Halifax 
(Councillor Harold Pickles, J.P.), who was accom- 
panied by the Mayoress, The toastmaster was Mr 
W. P. Eastwood. 





This group, photographed at the Halifax Section Dinner 
Dance, includes (left to right): Mr. H. Clifford Smith, 
President of the Halifax Chamber of Commerce; Miss N. 
Bottom, Hon. Secretary of the Halifax Section; Sir Walter 
Puckey, President of the Institution; Mrs. J. Blakiston; 
Mrs. H. Pickles, Mayoress of Halifax; and Mrs. H. Clifford 
Smith. In the back row (left to right) are the Mayor of 
Todmorden (Councillor A. Newall); Mr. J. Blakiston, Presi- 
dent of the Halifax Section; and the Mayor of Halifax 
(Councillor H. Pickles, J.P.). 
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NEWS OF MEMBERS 


RT. HON. LORD SEMPILL 


Members will be pleased to learn that the Rt. Hon. 
Lord Sempill is making a good recovery after his 
recent operation. Lord Sempill is a Past President 
of the Institution and Chairman of the Library 
Committee. 


MR. ALBERT SHORT 


Mr. Albert Short, Member, who is Foundry 
Manager at Rolls-Royce, Derby, has been elected 
Chairman of the Derby Section for the 1954/55 
session. 

For the past seven years Mr. Short has been the 
extremely active Honorary Secretary of the Section, 
and the Institution is greatly indebted to him for all 
his hard work and enthusiasm while holding this 
office. 


MR. H. BAINBRIDGE 


Mr. H. Bainbridge, Member, has recently joined 
the Board of the Chatwood Safe & Engineering Co. 
Ltd., Shrewsbury, as Works Director. Mr. Bainbridge 
is well known to members as the President of the 
Shrewsbury Section. 


MR. J. E. BLACKSHAW 
Mr. J. E. Blackshaw, M.B.E., Member, and Past 


Member of Council, has resigned as Managing 
Director of Messrs. G. D. Peters & Co, Ltd., Slough. 
He will continue as a Director and in a consultative 
capacity. 

Mr. Blackshaw is a Past Chairman of Council and 
a Past President of the London Section. 


MR. J. S. ELLIOTT 


Mr. J. S. Elliott, Member, has been appointed 
Principal of the Rutherford College of Technology 
at Newcastle. Mr. Elliott is at present the Principal 
of Gateshead Technical College, a position he has 
held since 1947. A native of South Shields, he was 
educated at Westoe Secondary School and at the 
Marine School, South Shields, and had industrial 
experience with John Readhead and Sons and 
Reynolles. He is a B.Sc. of London University. 

Mr. Elliott is a member of the North Eastern 
Section Committee. 


MR. V. R. PREHN 


Mr. V. R. Prehn, Member, has been appointed 
Assistant Managing Director of Ruston and Hornsby, 
Lincoln. Mr. Prehn has been a Director of Ruston 
and Hornsby since 1947 and in 1949 was appointed 
to the Board of the associate Company, Ruston- 
Bucyrus. He first joined the firm in 1937, in the 
Overseas Department, and during the War played 
an important part in the Company’s production of 
tanks. becoming Manager of the Boultham Works. 
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London Section Dinner 








This photograph was taken at the Annual Dinner of the 
London Section held on 17th February, 1954. The group 
comprises the guests of the Section and some of the mem- 


bers of the Section Committee who were present. Front 
row (left to right): Mr. S. Caselton and Mr. W. F. S. 
Woodford, Assistant Secretary and Secretary of the Institu- 
tion; Mr. R. Kirchner; Mr. G. J. Legg; Mr. R. Hutcheson 
(Section Hon. Secretary); and Mr. W. Core. In the back 
row (left to right) are Mr. F. G. S. English; Sir Walter 
Puckey; Mr. R. E. Leakey, Section President; and Mr. 
G. R. Pryor (Vice-Chairman of Council). 





In 1944 he was appointed Executive Assistant to the 
managing director, with the responsibility for the 
general supervision of the company’s oil engine 
manufacturing activities at Lincoln and Grantham. 


MR. R. S. CLARK 


Mr. R. S. Clark, Associate Member, has now been 
appointed Assistant Superintendent of the scientific 
apparatus department of Metropolitan-Vickers. Mr. 
Clark went to Metropolitan-Vickers as a college 
apprentice in 1938. He then became a junior pro- 
duction engineer in the aircraft works, and was later 
appointed Chief Production Engineer in the under- 
carriage department. After the war he transferred 
to the plant department, becoming manufacturing 
engineer in charge of vacuum products (rectifier and 
X-ray) section, and he was later appointed assistant 
superintendent. Mr. Clark is a member of Council, 
and Past Hon. Secretary of the Manchester Section. 


MR. W. E. JEFFRIES 


Mr. W. E. Jeffries, Associate Member, has 
recently been appointed General Manager and an 
Alternate Director of British Paints (Caribbean) 
Limited, Port of Spain, Trinidad. Prior to this Mr. 
Jeffries was Chief Engineer of the Parent Company, 
British Paints Limited, Newcastle-on-Tyne and their 
U.K. Subsidiaries. 
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NEW APPOINTMENTS 


Mr. S. Bateman, Associate Member, is now Chief 
Draughtsman to Messrs. Paton Calvert & Co., Ltd. 


Mr. W. T. Barry, Associate Member, has recently 
taken up a position as Factory Manager with Messrs. 
Selex Decal, Australia. 


Mr. E. Bennett, Associate Member, is now Pro- 
duction Manager of Hoover (Electric Motors) Ltd., 
Cambuslang. 


Mr. W. G. Bennett, M.B.E., Member, has left the 
North of England and is now at Measurement/Aspec 
Limited, Kennington. 


Mr. K. C. Blackmore, Associate Member, has now 
taken up an appointment as Senior Designer 
Draughtsman with Messrs. Christy & Norris Limited, 
Chelmsford. 


Mr. T. Bradley, B.E.M., Associate Member, has 
been appointed Assistant Factory Manager at Post 
Office Factory, Cwmcarn, Newport, Mon. 


Mr. F. A. Briggs, Associate Member, has recently 
taken up a position as Technical Assistant Grade | 
in the Ministry of Supply, after relinquishing his 
post with McMurdo Instrument Co. Ltd. 


Mr. W. A. Childerley, Associate Member, has re- 
signed his position as Bristol Area Manager for Firth 
Brown Tools Limited, and has taken up an appoint- 
ment as Sales Manager for the Cross Manufacturing 
Co. (1938) Limited, Bath. 


Mr. R. Clarkson, Associate Member, has now left 
the General Electric Company, Coventry, and has 
joined C. Jackson & Sons, Warwick. Mr. Clarkson 
commenced as Works Manager but has now been 
appointed General Manager. 


Mr. W. H. Curtis, Associate Member, has left 
Union Glass Works, Talera, South Africa, and has 
taken up an appointment with The Kenya Glass 
Works, Mombasa, as Works Manager. 


Mr. R. F. Eaton, Associate Member, was recently 
appointed Planning Engineer with Sentinel (Shrews- 
bury) Limited at their Shrewsbury Works. In conse- 
quence of this appointment, Mr. Eaton has had to 
resign his office as Honorary Secretary of the 
Coventry Section, where for more than two years he 
has worked untiringly to discharge the many duties 
which this involves. 


Mr. N. V. Fisher. Associate Member, has been 
appointed Chief Engineer of Shannon Limited, New 
Malden. 


Mr. H. Haigh, Associate Member, has now been 
appointed Chief Draughtsman with Messrs. Aldersley 
Engineers Limited. 


Mr. A. A. Paget, Associate Member, has relin- 
quished the appointment of Chief Planning Engineer 
of W. & T. Avery's Sherburn-in-Elmet Factory, to 
take up the position of Works Manager at the North 
London ironworks of Vandome & Hart Limited. 


Mr. J. Palmer, Associate Member, has relinquished 
his appointment with Austin Motor Co. Limited, and 
has now taken up an appointment as Director with 
Edgeworth Engineering Co. Ltd., Redditch. 


Mr. J. B. Scott, Associate Member, has been 
appointed Manager of Wilkie & Paul Limited. 


Mr. J. C. Shapley, Associate Member, who has 
been at Hoover Ltd., High Wycombe, on a tempor- 
ary basis, will be returning to the Company’s main 
factory at Perivale in the capacity of Chief Produc- 
tion Engineer. 


Mr. P. Summers, Assoociate Member, has been 
transferred to Her Majesty’s Underwater Detection 
Establishment, Portland. 

Mr. S. H. Thurgar, Associate Member, has been 
appointed Director of Engineering at the Yale & 
Towne Manufacturing Company at St. Catharines, 
Ontario. 


Mr. R. Carrie, Graduate, has recently taken up an 
appointment with the Singer Manufacturing Com- 
pany at Clydebank in the Methods of Manufacture 
department. 


Mr. W. Edwards, Graduate, has now accepted an 
appointment as Assistant Production Engineer with 
Decca Radar Limited. 


Mr. A. Gilmore, Graduate, has been appointed as 
Assistant Works Manager, of Messrs. British Ropes 
Limited, Gateshead. 


Mr. T. H. Jeens, Graduate, has recently been 
appointed to the Technical staff of the Midland 
Electric Manufacturing Co., of Tyseley, as a Pro- 
cess Engineer. 





CORRESPONDENCE (concluded from page 299). 


applied classification and a sense of order. But there 
exists a much uglier and bigger dragon! Our 
“system” of weights and measures, which—as if it is 
not untidy enough—is further complicated by an 
entirely unnecessary and infinite variety of gauge 
numbers, where one and the same number may stand 
for different sizes, according to whether we are re- 
ferring to sheet metal, drills, woodscrews, or any- 
thing else. Like tinplate. we are constantly triple- 
crossed and double-crossed ! 
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NEW BUILDING FUND APPEAL 


Since the publication of the last list, donations have been received from the following subscribers. 


(The list was compiled for press on 14th April, 


H. Bainbridge, M.I.Prod.E. 
K. E. Clavering, Stud.I.Prod.E. 
M. H. Donbavand, Grad.I.Prod.E. 


W. G. Edser, Grad.I.Prod.E. 
J. A. Ensor, Stud.I.Prod.E. 


G. Fefer, Associate. 


Gearaide Ltd. 
C. H. Griffiths, M.I.Prid.E. 


H. P. Halfter, A.M.I.Prod.E. 


S. J. A. Lageard, Stud.I.Prod.E. 
Leyland Motors Ltd. 


I. Mann, A.M.I.Prod.E. 
Maun Industries Ltd. 


1954.) 


R. G. Richardson, A.M.I.Prod.E. 
D. G. Robinson, Grad.I.Prod.E. 


Sawell Publications Ltd. 

W. E. Simpson, Grad.I.Prod.E. 

Southern Section (Dinner and Dance 
Proceeds) 

J. A. W. Styles,A.M.I.Prod.E. 

George Swift & Sons Ltd. 


Wadkin Ltd. 
P. M. Wood, Grad.I.Prod.E. 











MEMBERS’ 


RECORDS 


The following members appear to have changed their addresses without notifying Head Office, as corres- 
pondence sent to them is being returned undelivered. 


It would be appreciated if these members would advise Head Office as soon as possible of their present 
whereabouts, so that records may be brought up-to-date. 


Name and Grade Section 
A.H. Aas, Stud.I.Prod.E., Luton Graduate 
P. Amm, Grad.I.Prod.E., 
Liverpool Graduate 
J. R. Andrew, A.M.I.Prod.E., London 
A. C. Aquilina, Stud.I.Prod.E., 
Luton Graduate 


A. Arthur, Stud.I.Prod.E., Derby 
G. R. Backer, Stud.I.Prod.E., S. Africa 
H. F. J. Bagley, Stud.I.Prod.E., Canada 
A. E. Ball, A.M.1I.Prod.E., Reading 
W. P. Barker, Stud.I.Prod.E.., Southern 
J. L. Barton, A.M.I.Prod.E., London 
L. J. Baxby, "Stud.I.Prod.E.., Dundee 
H. W. Beckett, A.M.I.Prod.E., Liverpool 
H. Beddard, A.M.I.Prod.E., Leicester 
J. S. Bennett, A.M.1I.Prod.E., London 
A. C. Betterton, A.M.I.Prod.E., Coventry 
K. Blackburn, Stud.I.Prod.E., Canada 
R. Blacker, Stud.1.Prod.E., 
Birmingham Graduate 
C. S. Blomfield, A.M.1.Prod.E., 
Birmingham 
J. E. Bloor, A.M.I.Prod.E., Dundee 
L. A. Boone, A.M.I.Prod.E., London 
C. Broad, A.M.I.Prod.E.., S. Africa 
G. R. Brown, A.M.I.Prod.E.., Preston 
L. G. Brown, A.M.I.Prod.E., London 
W. Brown, A.M.I.Prod.E., Edinburgh 
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Name and Grade Section 

C. Burton, M.I.Prod.E., 

J. F. Butwell, Grad.I.Prod.E., 
Birmingham Graduate 


Halifax 


T. Caddick, A.M.I.Prod.E., 
Wolverhampton 
, A.M.I.Prod.E., 
Birmingham 
Dundee 


F. E. Caldicott 


R. Cameron, Grad.I.Prod.E., 
K. L. Carpenter, Stud.I.Prod.E., 
London Graduate 


E. Carr, A.M.I.Prod.E., Western 
H. R. Carr, A.M.I. Prod.E., Liverpool 
F. C. Carter, A.M.I.Prod. E., London 
B. bs Cash, M.I.Prod.E., Yorkshire 
J. Cassidy, A.M.I.Prod. E., Birmingham 
B. E. G. Clarke, Stud.I.Prod.E., M.E.L.F. 
K. Clarke, A.M.I.Prod.E., S. Africa 
A. C. Clayton, M.I.Prod.E., London 
J. C. Collins, A.M.1.Prod.E., London 
T. Cooper, M.I.Prod. E., Liverpool 
H. Cooper, A.M.I.Prod. E., Preston 
P. R. Corbett, Stud.I. Prod. E., 

Manchester Graduate 
H. L. Cull, Grad.I.Prod.E., Worcester 
D. C. Curwen, A.M.I.Prod.E., Western 
S. G. Custance, M.I.Prod.E., London 


Name and Grade Section 
D. M. Davidson, M.I.Prod.E., 
A. K. De, Grad.I.Prod.E., 
Birmingham Graduate 
T. K. Dinsdale, Grad.I.Prod.E., 
Luton Graduate 
M. Docherty, M.I.Prod.E., S. Africa 
E. W. Dodd, Grad.I.Prod.E., 
Liver pool Graduate 
H. J. Dorman, A.M.I.Prod.E., Birmingham 
J. B. Douglas, A.M.I.Prod.E., Shrewsbury 
I. G. Duncan, A.M.I.Prod.E., Birmingham 


S. Africa 


H. J. Elmore, A.M.I.Prod.E., Birmingham 
J. E. W. Evans, Stud.I.Prod.E., 
Birmingham Graduate 


J. Farran, A.M.I.Prod.E., Western 
H. F. Farrow, A.M.I.Prod.E., Luton 
J. A. Finney, Grad.I.Prod.E.., 


London Graduate 


R. Fitzhenry, A.M.I.Prod.E., London 
R. S. Franks, A.I.Prod.E.., London 
B. French, A.M.I.Prod.E., Southern 
N. T. Ganley, A.M.I.Prod.E., N. Zealand 


—_ 
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Name and Grade Section 


E. Garlick, M.I.Prod.E.., 

C. F. Gazard, A.M.I1.Prod.E., 

M. I. Gray, Grad.I.Prod.E., 
Manchester Graduate 

C. Greenhalgh, Grad.I.Prod.E., 
Manchester Graduate 


London 
Leicester 


R. W. Griffin, Grad.I.Prod.E., U.S.A. 
R. L. Griffiths, A.M.I.Prod.E., Western 
A. E. Groocock, A.M.I.Prod.E., Canada 
F. J. Gunn, A.M.1.Prod.E., Oxford 
S. A. Gwilliam, Stud.I.Prod.E., 
Shrewsbury 
D. J. Hallam, A.M.I.Prod.E., Halifax 
H. N. Hamilton, A.M.I. Prod. E., S. Africa 
B. V. Harmes, A. I.Prod.E., London 
W. M. Harrison, Grad.I. Prod. E., S. Africa 
D. S. Hattersley, A.M.I.Prod.E., S. Essex 
A. J. Hatton, Grad.I.Prod.E., Sydney 
K. Hayward, M.I.Prod.E., Western 
W. A. Hearsum, A.M.I. Prod.E.., Yorkshire 
H. B. Herbert, Stud.I.Prod.E. 
Coventry Graduate 
H. C. Hewlett, M.I.Prod.E., Luton 
G. R. Hill, A.M.I.Prod.E., Cornwall 
J. Hill, A.M.1.Prod.E., W olverhampton 
K. W. Hinds, A.M.I1.Prod.E., Canada 
C. F. Holding, Stud.I.Prod.E., N.Ireland 
H. W. Hollies, A.M.I.Prod.E., N. Zealand 
V. A. A. Holmes, A.M.I.Prod.E., Luton 


J.C. Holt, Stud.I.Prod.E., 
Yorkshire Graduate 
G. A. Horsley, Stud.I.Prod.E., 
London Graduate 
J. D. How, A.M.I1.Prod.E., Shrewsbury 
L. H. Hubbard, A.M.I. Prod. E., London 
J. Hunt, A.M.1_Prod.E., Sheffield 
D. J. Hutcheson, Stud.I.Prod.E., 
Birmingham Graduate 
D.N.L. Hyams, Stud.I.Prod.E., Rochester 


F. S. Inglis, A.M.I.Prod.E., London 
H. L. James, M.I.Prod.E., N. Eastern 
C. W. H. Jones, A.M.I.Prod.E., 
Manchester 
J. A. Jordon, M.I.Prod.E., Coventry 
A. R. Kapoor, Grad.I.Prod.E., Germany 
R. F. W. Keay, A.M.I.Prod.E., Eastern 


M. A. Khan, Stud.I.Prod.E., 
Luton Graduate 
A. MclI. Knox, A.M.I.Prod.E., Syria 
J. D. Kritzinger, Stud.I.Prod. E., S. Africa 
O. L. Krys, Grad.I.Prod.E., 
Liverpool Graduate 


S. S. Lal, M.I.Prod.E., Bombay 
J. A. Lane, Grad.I.Prod.E., 
Birmingham Graduate 
R. D. Lawson, A.M.I.Prod.E., Leicester 
P. H. Liardet, Grad.I.Prod.E.., 
Luton Graduate 
L. A. Liddle, Grad.I.Prod.F.., 
London Graduate 
E. G. Liebert, M.I.Prod.E., Manchester 


Name and Grade Section 


R. E. Lister, Grad.I.Prod.E., 
London Graduate 
J. W. Lowe, A.M.I.Prod.E., Derby 


J. N. Mackie, M.I.Prod.E., Y orkshire 
M. G. Mackay, Stud.I. Prod.E.., 
N. Zealand 
F. L. Manning, A.M.I.Prod.E., Rhodesia 
A. F. Masters, Grad.I.Prod.E., 
¥ orkshire Graduate 
C. E. May, A.M.I.Prod.E., N. Eastern 
P. G. McG lynn, Grad.I. Prod. ce 


N. Eastern Graduate 
J. A. C. Mcintosh, A.M.I.Prod.E., 
S. Africa 
V. F. Meeson, Grad.I.Prod.E., Yorkshire 
W. A. Melhuish, A.M.I.Prod.E., 
Manchester 
J. H. Mills, Grad.I.Prod.E., 
Manchester Graduate 
H. W. Milstead, A.M.I.Prod.E., S$. Africa 
V. Mitchell, A.M.I.Prod.E., Western 
V. H. Mody, Grad.I.Prod.E., 
Birmingham Graduate 
I. W. Monroe, Grad.I.Prod.E., 
Luton Graduate 
C. J. Morgan, A.M.I.Prod.E., Sydney 
S. G. Mukherjee, Grad.I.Prod.E., Glasgou 
R. Muller, Stud.I.Prod.E. Canada 
I. W. Munro, Stud.I.Prod.E. 
Western Graduate 


T. B. Murphy, Grad.I.Prod.E., Canada 


A. J. Naylon, A.M.I.Prod.E., Birmingham | 
1, Neal, A.M.I.Prod.E., Lincoln 
P. Newby, Grad.I.Prod.E. Oxford 
R.A. Nichol, A.M.I.Prod.E. Edinburgh 


R. B. Page, A.M.I.Prod.E. Western 
J. E. Palmer, Stud.I.Prod.E., 
Birmingham Graduate 
N. E. Parks, A.M.I.Prod.E., Derby 
E. T. Pearce, A.M.I.Prod. E., Western 
J. M. W. Peel, Stud.I.Prod. E., Derb) 
H. K. Pickering, A.M.1.Prod.E., 
N. Zealand 
G. S. Pigney, Stud.I.Prod.E., Rochester 
R. G. Pledger, Grad.I.Prod.E., N.Ireland 
D. R. Poole, Stud.I.Prod.E. 
Western Graduate 
J. W. E. Pratt, A.M.I.Prod.E., Manchester 
J. L. Price, A.M.I.Prod.E., Kenya 
J. W. Pringle, A.I.Prod.E., N. Eastern 
A. M. Razzell, M.I.Prod.E., Pakistan 
T. W. Rickaby, M.I.Prod. E., N. Eastern 
J. Riley, M.I.Prod.E., London 
Ss. Le ley, A.I.Prod.E., Western 
J. Robertson, A.M.L Prod.E., Leicester 
H. L. Robinson, Grad.I.Prod.E., Eastern 
W. G. P. Rogers, A.M.I.Prod.E., 


Birmingham 


B. N. Saha, Stud.I.Prod.E., 
Birmingham Graduate 
T. R. Scanlan, Grad.I. Prod.E., 
Luton Graduate 


Name and Grade Section 


S. Scott, A.M.I.Prod.E., Melbourne 
B. N. Sen, Stud.I.Prod.E., Rochester 
G. L. Senior, M.I.Prod.E., Dundee 
A. F. Sennett, A.M.I.Prod.E., London 


W. E. Shackleton, Stud.I.Prod.E., 
Birmingham Graduate 


W. H. Sharp, Grad.I.Prod.E., S. Essex 
K. Shenton, Stud.I.Prod.E., Derby 
T. H. Shires, A.M.I.Prod.E., Canada 
C. G. Smith, A.M.I.Prod.E., 
W olverhamton 
D. E. Smith, A.M.I.Prod.E., Liverpool 
H. J. W. Smith, A.M.TI. Prod. E. 
Wolverhampton 
J. J. Smith, M.I.Prod.E., S. Africa 
P. H. Smith, Grad.I.Prod.E., Canada 
W. Smith, A.M.I.Prod.E., Leicester 
G. L. Spital, A.M.I.Prod.E., Western 


E. C. Spurr, Grad.I.Prod.E., 
British West Africa 
J. A. Stafford, Stud.I.Prod.E., 
Manchester Graduate 
R. W. E. Steinkamp, Grad.I.Prod.E., 
London Guniiwate 


W. Stonehouse, A.M.I.Prod.E., Germany 
G. Streether, Stud.I.Prod.E., Southern 
R. C. Studdert, Grad.I.Prod.E., Sydney 


P. H. Sturgess, Stud.I.Prod.E., 
London Graduate 
C. G. Suters, A.M.I.Prod.E., MN. Zealand 
C. D. Swain, Grad.I.Prod.E., 
Coventry Graduate 


D. J. Taysom, Grad.I.Prod.E., 
London Graduate 
W. Tettmar, A.M.I.Prod.E., Reading 

P G. Thacker, Grad.I.Prod.E., 
Birmingham Graduate 

R. J. Titherington, A.M.I.Prod.E., 

Liverpool 

R. L. Tosswill, Grad.I.Prod.E., 
Luton Graduate 


W. T. Tourell, A.M.I.Prod.E., Cornwall 
L. S. Trew, A.M.I.Prod.E., Glasgow 
E. J. S. Triggs, A.M.I.Prod.E., Eastern 
J. D. Urquhart, A.M.I.Prod.E., London 


T. D. Walshaw, A.M.I1.Prod.E., Liverpool 
A. S. Waters, Stud.I.Prod.E., 
N. Eastern Graduate 
I. J. Webb, A.M.I.Prod.E., Nottingham 
C.F. Webster, A.M.I.Prod.E., Birmingham 
J. A. Whalley, A.M.I.Prod.E., Liverpool 
H. Wiley, Grad.I.Prod.E., 
Halifax Graduate 
K. D. H. Willcocks, Grad.I.Prod.E., 
London Graduate 
A. A. Willetts, Stud.I.Prod.E., 
Birmingham Graduate 


M. Williams, Grad.I.Prod.E., Melbourne 
H. Wolff, A.M.I.Prod.E., London 
G. W. Wykes, Grad.I.Prod.E., Preston 
A. Yates, A.M.I.Prod.E., Manchester 


305 





HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from 

Monday to Friday each week. The full facilities will not be available at the following times during the 
month :— 

Tuesday, 4th May from 2.30 p.m. 


all day. 
Thursday, 13th May from 11.0 a.m. 


Wednesday. 5th May ll day. 


Thursday, 6th May 


Friday, 7th May ll day. 


Wednesday, 19th May from 11.30 a.m. 


Tuesday, 25th May from 2.15 p.m. 


It would be helpful if, in addition to the title; the author’s name and the classification number could be 








quoted when ordering books. 


Members are reminded that the Library service is available to all members of the Institution, and the 


Libr 
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arian is always willing to assist with enquiries. 


REVIEWS 


** Presswork and Presses: a Treatise on the Problems 
of Light Press-work, Press-Tool Design, and 
Press Operation” by J. A. Grainger. London, 
Machinery Publishing Co., 1952. 259 pages. 
Illustrations. Diagrams. £2. 15. 0. 

This book is rare because it combines the practical 
know how of the shop floor press man with the knew- 
ledge and approach of the academically trained engin- 
eer. Furthermore, it embraces the views of the leading 
pressing experts in this country on present and future 
practice. 

There are many books dealing with press tools, and 
others dealing with presses, but it is doubtful whether 
there are many that so successfully combine considera- 
tions of the tool with the press such that the reader 
can consider the pressing operation as a complete 
entity. 

It is levened with the considered and varied opinions 
of leading pressing experts including the heads of 
press building companies. 

It can be said with some assurance that books deal- 
ing with various aspects of workshop technology do so, 
in the main, in principle. There is a large gap between 
the contents of books and the vast fund of know how 
or ‘ wrinkles” known to the shop floor man. This book 
effectively fills that gap in respect of press work. It is 
detailed in the text and profusely illustrated with 
photographs and diagrams. It is rounded off by 
several chapters separately devoted to cushions, trim- 
ming and beading, etc., standardisation and to a con- 
sideration of the manufacture of properties of the 
materials used for pressings. 

The chapter, on future trends of press design and 
the suggestions the author makes in the light of his 
experience, together with the views of the press 
builders, make the book of immediate interest to the 
industry as well as to intending purchasers. 

With regard to tools themselves; these are the sub- 
ject of numerous conventional sectioned assembly 
drawings as is customary, but they are each accom- 
panied by a separate materials and parts list. Further- 
more, the relative merits and alternative methods are 
examined utilising cost breakdowns in sterling; the 
breakdowns include tool charges, direct labour, material 
and overhead charges. 


In the light of the inclusion of such cost informa- 
tion and the chapter on contemporary and future 
trends, we can expect to see further editions. 

The book will be a great help to Companies in which 
press work forms a small cr large part of their manu- 
facturing activities as well as to trade press shops. 

Insofar as the book does not deal with broaching, 
coining, high precision shaving and piercing, etc., im- 
pact extrusion and other operations less common to the 
average press shop, it loses an opportunity of indica- 
ting to trade shops how they might improve the utilisa- 
tion of their capacity. Likewise, such inclusions would 
indicate to production engineers how they might 
utilise presses for work they hitherto thought was 
confined to other types of machines. In this case, 
however, it can be truthfully said that such inclusions 
would be “ gilding the lily ” 

A thoroughly commendable book that should be 
available wherever there is a press. L.J.S. 


621.78 HEAT TREATMENT 


**Heat Treatment Equipment” by 5S. Collard 
Churchhill. Machinery Publishing Co., Brighton, 
1953. 60 pages. Charts. 4/-. (Machinery’s Yellow 
Back Series No. 26B. 

It is intended that these booklets he read in con- 
junction with No. 26 “Heat Treatment Funda- 
mentals ”’. 

Considering the space limitation, No. 26A, “ Heat 
Treatment Equipment” opens with a useful review of 
gas and electric type furnaces. The section on electric 
furnaces includes information on high frequency heat- 
ing and is very well illustrated. Some reference to 
small gas muffle and two stage high-speed steel 
furnaces would have increased the usefulness of this 
chapter. 

Chapter 2 “ Pyrometers”, and Chapter 3 “ Pro- 
tective Atmospheres” draw attention to the controlled 
conditions required by modern practice and are a 
valuable section of the booklet. The brief note on salt 
bath funaces is too short to be of much service. 

No. 26B, “‘ Heat Treatment Practice’, claims to be 
written for the benefit of “those whose job it is to 
heat-treat”’. A practical man would get little assist- 
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ance from such statements as (page 24) “. . . needles 
often form between the clearage planes of the austenite 
crystals”. In straining for brevity the incursions into 
metallurgy are sometimes misleading as (page 38); 
“Nickel alone: facilities hardening by reducing the 
cooling rate”. Surely critical cooling rate is meant 
and other alloying elements may produce this eeffect. 

“Annealing, Normalising, Hardening and Temper- 
ing Processes” (Chapter 2), is presented from a 
metallurgical rather than a practical point of view; 
although brief, the presentation would aid practical 
men in their understanding of these processes. 

Chapter 3, “Treatment of Steel”, contains some 
repetition of Chapter I and the combined information 
in one chapter would have avoided this. The graphs 
and tables from B.S.I. and other sources are apt and 
well reproduced. 

Under “ Surface Hardening”, flame and high fre- 
quency heating methods are discussed, but no inform- 
ation is given on the more widely used processes of 
liquid or pack carburising, or on nitride hardening. 

Pages 51 and 52 have topographical errors: 
“table XVI” should read table XV; “table XIX” 
should read table XVI. Ai.5.t:. 


687 CLOTHING INDUSTRY: GARMENT 


PRODUCTION 
“Efficiency in Clothing Manufacture” by E. G. 

Selzer. National Trade Press Ltd., London, 1952. 

220 pages. Illustrations. Charts. £2. 5. 0. 

The clothing industry in this country and, indeed, 
in most parts of the world, is comprised of a very 
large number of small firms with a small proportion 
only employing more than 500 people. It is an indus- 
try in which individuality flourishes and which, per- 
haps for that reason, has been sadly lacking in usetul 
text-books. 

An author who in other circumstances endeavoured 
to give a complete review of the many facts of pro- 
ducing and selling within the space of 214 pages 
(however tightly packed) might be criticised on the 
grounds that he was casting his net too widely. 
E. G. Selzer, however, manages to cover adequately 
most aspects of the subject and his book should be 
useful both to the owner of the small firm and the 
up-and-coming executive in a bigger factory, both of 
whom it is assumed have had adequate practical 
training. 

The book is divided into three parts, each part 
concluding with a useful concise summary. Part 1 
first considers the question of working capital require- 
ments and then very briefly outlines the programming 
and co-ordination of Buying, Designing, Production, 
Sales and Publicity. Part II tackles the controlling of 
these functions in very thorough detail and gives 
numerous examples of schedules, etc., which help to 
illustrate points and stimulate ideas although the forms 
themselves may not meet individual requirements. 

Part III contains a useful review of Work Study as 
applied to the industry, with consideration on _incen- 
tive schemes of various types and a section on Labour 
Cost Control. 

A concluding chapter, rather tucked away after 
Part III, gives some helpful guidance on operative 
selection, managerial behaviour and human motives 
generally. This merits considerable thought and study. 

Fair cricism can only be levelled at one or two 
statements (made in the notes on buying and advertis- 
ing) and this is probably because of Selzer’s desire for 
brevity when dealing with matters secondary to his 
main theme of efficiency in the production process. 

Generally he covers all angles in an easily readable 
way, although this is not to say that the book will be 
quickly read. There is an adequate index and a biblio- 
graphy which illustrates the paucity of other text books 
on this subject. 

Altogether a book which is well worth the money to 
anyone concerned with the administrative side of gar- 
ment manufacture. T.A.R. 


621.9091 TOOLS 


“Practical Jig and Tool Making” by Robert S. 
Connell. Pitman, London, 1953. 93 pages. Illus- 
trations. Diagrams. 12/6d. 


This very elementary book is devoted to the practi- 
cal side of tool-making. Unfortunately it is so simple 
as to be of very little use. 

The work describes in sequence various aspects of 
tool manufacture. It starts with planning and draw- 
ing office, following with fitting, machining and con- 
cluding with heat-treatment. 

The subject matter is generally very limited and 
contains unreliable information. Such bad practice as 
knurled thumb-screws are advocated. The mathematics 
of jig-boring is confused and incorrect and a number 
of illustrations are badly projected. 

In all, I do not recommend this book and advise 
the younger people in particular to leave it well alone. 


“Machine Shop Tooling: Data for Machine Tool 
Operators and Machinists ” by Charles C. Williams. 
Philadelphia, Wilco Press, 1953. 1953 ed. 342 
pages. Charts. $3.00. 


At the beginning of this book is a leaflet describing 
how the book should be used. This is worth reading, 
because it lets one know what to expect from such a 
work, besides mentioning the novel features of oil-prcof 
covers, etc. 

The volume is a collection of useful machining data 
gleaned from various authentics (mainly machine tool 
and equipment manufacturers) and arranged in alpha- 
betical order. Subjects range from fault-finding charts 
for turning, broaching, grinding, tapping, drilling, etc., 
to machinability data, and I think it is fair to say 
that almost every aspect of machining is covered. 
When it is realised that there are well over 300 pages, 
it can be appreciated that not much is left out. 

There is, however, one snag which reduces the use- 
fulness of the bok to us by more than 30 per cent. 
That is, by being American, English practice is not 
adequately dealt with. Take threads, for example; the 
unified thread is not even mentioned (under that 
name), let alone the usual run of English threads. 
Coventry Chasers are not named under the section 
dealing with the grinding of these tools. The tapping 
drill chart, although in the form of an old British 
Standard which was very useful, does not mean much, 
not being applied to our screw threads. 

In spite of this shortcoming, I think an intelligent 
machine shop setter tool machinist or an experimental 
department operator could, on becoming very conver- 
sant with the book, make great use of it, provided he 
has not collected the more usual reference books and 


charts already. R.E.M. 


621.74 FOUNDRY WORK 


** Shell Moulding.”” Brighton, Machinery Publishing 
Co. Ltd., 1953. 94 pages. Illustrations. 4/-. 
(Machinery’s Yellow Back Series, No. 34.) 

The impact of shell moulding on the foundry in- 
dustry has been gaining considerable momentum, since 
the publication of the F.I.A.T. Report in 1949, 

It is interesting, therefore, to see that “ Machinery ”, 
with commendable prompitude, have added this subject 
to their list of famous “ Yellow Backs”. 

This book, consisting in the main of some excellent 
articles previously published in “ Machinery”, with 
the addition of some machine-manufacturers specifica- 
tions, falls down, in the reviewer’s opinion, not from 
any detail in the form of presentation of the various 
articles, which are indeed first-class, but from the lack 
of essential information of an authoritative nature, 
which would be looked for by interested parties seeking 
some solution to their problems. 

Many potential users of the process have been con- 
cerned over the somewhat confused patent situation, 
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and it is therefore considered that the Editors would 
have performed a great service to the industry, by 
including a chapter on a general explanation of the 
basic principles involved, as disclosed in the F.I.A.T. 
Keport, with a reterence to the Patent Act in force 
today. 

It is the opinion of many people who are associated 
with the development of shell moulding, that the 
maximum economic advantages can only be obtained 
by full machanisation of the process, and in this respect 
it is disappointing to find so little reference to the very 
considerable work and development now being carried 
out by the American Foundry Equipment Manufac- 
turers. 

As only to be expected when correlating the pub- 
lished results of what is, in effect, development work 
in the process, a number of minor contraductions 
appear, and would tend to confuse the lay reader. This 
appears to be most marked in the various comments 
on pattern materials and the application of the process 
to core production. 

In spite of these faults, if indeed they could be 
called such, this book should find a useful home in the 
libraries of all those whose daily task is associated 
with the forming of metal. The Editors of “ Machin- 
ery”? must be congratulated for their enterprise in 
producing this first book on the subject, and it is hoped 
that they will continue to merit this applause, by 
frequent revision as and when new developments and 
equipment become available to the industry. C.F.C. 


621.82 POWER TRANSMISSION 


** Manual of Mechanical Power Transmission.” Third 
edition. London, Trade and Technical Press, 1953. 
631 pages. Illustrations. Diagrams. 


As its name implies, this work represents a handbook 
produced along normal lines but devoted exclusively to 
one subject. Within the limited field of mechanical 
power transmission a tremendous amount of data has, 
however, been amassed. Unfortunately, this inform- 
ation is much fuller on designs and materials which 
have been in use for some time than it is on recent 
innovations. Typical of this trend is that the index 
makes no reference to the use of nylon in belting, and 
that no mention is made in the section on “ Static 
Electricity on Belt Drives” to the increasing use of 
radioactive isotapes for providing an ionised path to 
earth for the static change. The buyer’s guide is also 
strikingly incomplete, a typical example being that the 
section on “ Machine Tools” provides only four names. 
It should also be pointed out that the text does not 
always conform to the abbreviations recommended by 
the appropriate British Standard Specification. 

The general method of approach to the subject is 
rather to provide the solutions to problems than to 
show the theoretical justificz ation for such solutions. 
This approach, which is, of course, normal in this 
type of handbook, makes it suitable for designers and 
plant engineers rather than for students and produc- 
tion engineers. For the former classes of reader, how- 
ever, the book should be of considerable value and 
should have endless time which would otherwise be 
expended on routine calculations. M.J.S. 


519.2 STATISTICS 
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** Statistics for Technologists ” by C. G. Paradine and 
B. H. P. Rivett. London, English Universities Press 
Ltd., 1953. 2288 pages. £1. 5.0 


This book falls between the more elementary “ Statis- 
tics For All” type of work and the advanced works on 
this subject. The authors have tried to explain in a 
simple clear way the mathematical basis of each of the 
Statistical Methods to which reference is made. This 
is done because it is felt that statistical theory is still 
advancing, and it is therefore more desirable that the 
basis of standard procedure is revealed in order that 


where assumptions are made these should be fully 
understood. However, should difficulty be found in 
following all of the mathematics it is not difficult to 
follow the reasoning, and results, and conclusions which 
are reached. 

A feature of this book is the large number of 
examples which have a direct application to everyday 
industrial activity. 

The first Chapters cover Frequency Distribution; in 
statistical analysis a sample of observed values is used 
to estimate the parameter—mean, standard deviation, 
etc.—which characterise the aggregate of all possible 
values of the variable concerned. It is shown how the 
accuracy of an estimated parameter depends on the 
size of the sample. 

Variations in samples which may give different re- 
sults, problems of chance and the like, are dealt with 
in the “ Theory of Probability” (Chapter 111), which 
is an important part of the theory of statistics, and 
indeed enters into every field of scientific inference. 
Most of the Probability Distribution which serve as 
models for comparison are dealt with in Chapters III 
and IV. Tests to determine the significance of a cause 
or chance being responsible, in data obtained from 
experiment or observations, are covered in Chapters V 
and VI. 

Quality Control and Sampling Inspection is dealt 
with in Chapters VII and VIII. The Theory of 
Errors and the Method of Least Squares, Correlation 
and the Analysis of Variance will be of interest. 

Although the theory of statistics is mathematical, 
much of the complication of the theory is avoided by 
the application of various formulae to problems. The 
significance is then judged by reference to tables. This 
is made possible wherever applicable, by provision of 
tables in this book. H.G. 


331.124 FOREMANSHIP; SUPERVISION 


“Supervisory Management Notebook” edition by 
N. C. Rimmer for Burton Manor College, Wirral, 
Cheshire, London, Newman Neame,EF.La. 93 pages. 


To review, in the completest and most satisfactory 
sense, a publication of such magnitude and obvious 
value as the Burton Manor “ Notebook for Supervisory 
Management ”’, one would need to recall the beginning 
of one’s own supervisory experience and try to 
remember just how, and why, certain courses had been 
pursued, an what results had been achieved. 

It is a concise Guide which not merely indicates, but 
directs by parallel or hypothetical examples, not only 
where information is available but how it can be 
applied. It is striking in the manner of its presenta- 
tion and, as far as I know, it unique in that it 
provides a summarised but extremely intormative back- 
ground of historical facts with reference to other 
publications which should be of great assistance to the 
specialist, and also to the average (if there is an aver- 
age) supervisor at any grade of management level. 

I hesitate to select any particular section for particu- 
lar criticism or commendation. Criticism may be 
offered if by confused thinking one expects this 
publication merely to be a Notebook. It is not. It is 
a collection of textual matter. Its title may lead one 
to suppose it to be a Notebook to be used only by 
Supervisory Management, but it is much more than 
that. I was impressed by this sentence in Section IIIA: 

‘Remember that sound thinking is more important 
than conscious action This I believe to be a funda- 
mental requirement, a necessity, if one is correctly to 
use the information gained by consulting this Note- 
book. 

I had several times to return to Dr. Brown’s fore- 
word to convince myself that the primary design of 
this ‘“‘ Notebook ” was to assist students on short term 
courses, students who may not have had a “ Formal 
Education” (I quote) “for a number of years”. I 
was prone, almost unconsciously, to accept this Note- 
book as a form of auto-education. It was however 








— ——_—_—_—_ 


an 


la- 





ee 


essentially designed for use by students. The question 
arises when do we cease to be students? Competent 
teachers may instruct members of supervisory staffs 
who attend courses, but unless the will to learn is 
present in the student, nothing very profitable can be 
taught. 

This Notebook provides a link which could join the 
will to instruct with the desire to be taught. It pro- 
vokes thought and stimulates the power to reason. It 
is a vade mecum to any who would travel the road of 
increased efficiency. It is, at one and the same time, 
a Compendium and a Notebook, a reminder and a 
reference, a reminder that there are no short cuts to 
greater personal adequacy without a confidence which 
is built upon a basis of logical reasoning. 

This is a Notebook which will assist many to unravel 
the present day complexities of management and to 
face recurring problems in any new disguise, with the 
power of authority rather than the authority of power. 

W.H.R.D. 


331.82 WORKING CONDITIONS 


“The Man on the Assembly Line” by Charles R. 
Walker and Robert H. Guest. Cambridge, Mass., 
Harvard “oa Press, 1952. 180 pages. Illus- 
trations. £1. 6. 


The book was i to increase knowledge of 
human behaviour under certain technological condi- 
tions, namely, Automobile Assembly Line. The method 
adopted by arrangement with the management of a 
new plant was to interview, in their own homes, a 
cross-section of the employees about the various aspects 
of their jobs. This was done with the full co-operation 
of the Trade Unions and all the interviews were con- 
fidential and carried out by three Matriculated Ph.D. 
candidates from the Department of Industrial Rela- 
tions at Massachusetts Institute of Technology. 

The number of hourly paid employees in the plant 
was 1,386, of which 1,068 were production workers, 
and of these the number interviewed was 180. It is 
not wise to generalise results from such a_ small 
number and from one plant only and the authors 
agree with this fact. Most of the employees had not 
had previous experience in Automobile Assembly. In 
the authors’ summary of the problem to be investi- 
gated, one cannot agree with their statement that 
Automobile Assembly jobs, more than any other mass 
production jobs, are characterised by relatively high 
expenditure of physical energy. 

In analysing the characteristics of assembly line work 
the following classifications were adopted :- 


1. Worker’s immediate job. 


2. His relation to fellow workers. 

3. Pay and security. 

4. His relation to supervision. 

5. General working conditions of the plant. 
6. Promotion and transfer. 


7. His relation to the Union. 


These classifications are dealt with in detail and 
few of the points brought out are :— 

Jobs are liked better if variety is included and they 
are not highly repetitive. Analysis proved that the 

majority of employees tried to become “ Utility” or 
“ Float” men. 

The pacing of the line came out as the strongest 
dislike to the job and good working conditions did not 
outweigh this. Suggestions to overcome this are intro- 
duction of rest periods, and more variation in jobs. 

Some employees were critical of the fact that the 
continuous movement of the assembly line prevented 
them being able to converse with or get to know 
their fellow workers. 

Another criticism was that employees felt their im- 
personality in the production line and had no share 
in the planning of their work. 

Against these criticisms one might suggest that em- 
ployees could be alternated on jobs, say, monthly or 


at longer intervals, Employees could be given more 
operations, or do; for instance, three men could each 
do three operations, one following the other on the 
line, instead of one man doing one operation only. 

This would give more variety to each man, but he 
would have to travel with the line and then go back 
on the line to commence his cycle again. Regarding 
impersonability, it should be pointed out that ideas 
put forward - employees are usually incorporated in 
the assembly layout if advantages can be proved. 

It must be emphasised, however, that all these criti- 
cisms are of minor importance compared with Item 3, 

“Pay and Security”. The assembly line gives the 
security of steady employment and assured pay packet 
and all other criticisms were subservient to these 
points. This is substantiated by the rather astonishing 
fact that there were ten times as many applications 
for work as there were jobs available. 

A comment on Trade Unions is interesting. When 
the plant commenced, about 50 per cent of the 
workers had never been in any Trade Union. Mem- 
bership, however, increased to 80 per cent. and there 
were no serious complaints to be taken up by the 
Union with the management. An unofficial stoppage 
occurred during an unusually hot spell, resulting in 
eleven employees being discharged. The Union took 
up the question and eventually got the men reinstated, 
and the result of this experience was an increase in 
Union membership of over 300. 

The investigation may be of value from an academic 
point of view, but brings out very little which is not 
known to practical modern shop management in this 
country. j.HSB. 


621.32 ELECTRIC LIGHTS 


U.S.A.—Dept. of Labor—Bureau of Labor Statistics. 
“Case Study Data on Productivity and Factory 
Performance . . . Dome Reflectors.” Prepared for 
the Mutual Security Agency Productivity and Tech- 
nical Assistance Division. London, British Institute 
of Management, 1952. 36 pages. Illustrations. 


Charts. Typescript. 5/-. 


This Case Study issued by the United States Depart- 
ment of Labour has been prepared for them by the 
Mutual Security Agency, Productivity and Technical 
Assistance Division. It deals exclusively with the 
manufacture by five different firms of varying sizes, of 
an American standardised sheet steel, enamelled Re- 
flector for electric light bulbs, generally similar to the 
common office reflector used in this country. 

In that it deals only with the production of these 
reflectors, it will, in a pure technical sense, only be 
of interest to those people directly interested in the 
manufacture of similar fittings in this country. 

For those who are interested in the wider field of 
Productivity, this Report gives much “food for 
thought ” 

Thirty-nine firms produce an identical product 
throughout America and of the five selected firms, the 
sizes vary from the smallest factory to the largest 
factory and it would appear that the techniques vary 
far more widely than would have been expected, 
much so that the labour involved in a given number 
of lamp shades produced, varies by as much as 400 
per cent. This in turn gives rise to a number of 
possibilities. 

The fact that a number of American firms are pre- 
pared to place the whole of their manufacturing 
techniques a tthe disposal of a Government Depart- 
ment seems rather strange from the point of view of 
our general outlook on our competitors. It is also 
obvious from the Report that if both the smallest and 
the largest firms used the best techniques of any one 
of the five firms, then a very considerable reduction 
of labour involved in the finished product could be 
effected by all of them. 

Again, if there are no “ Price rings” in the U.S.A. 
—that is to say there is not more-or-less an agreed 
price between the manufacturers for this particular 
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product—it is difficult to see why the obviously more 
efficient firms cannot afford to reduce their price to a 
point where they would obtain the majority of the 
business. 

This situation would appear to devolve itself into 
the fact that there is an understanding as to price, 
between American manufacturers, or alternatively, 
that the survey of the Mutual Security Agency has 
not gone far enough. 

Whereas the Survey deals almost entirely with 
manufacturing techniques and the amount of labour 
involved, it must be borne in mind that the lowest 
amount of labour incorporated in a product is not 
necessarily the most economical productivity. 

Where perhaps in a country like ours, with full 
employment there is a shortage of labour, then the 
necessity for techniques reducing labour to the mini- 
mum may become an absolute essential, but where 
this does not necessarily apply it is quite possible that 
the oncosts, interest and depreciation on specialised 
machinery may more than out-weigh the decreases in 
the cost of labour, especially in a country such as ours 
where labour is not as expensive per unit article as in 
America. R.W.M. 


Similar Bureau of Labor Statistics reports are avail- 
able on the following subjects :- 
Dry Electrolytic Capacitors. 
Processed Foods: Canned Vegetables. 
Pulp and Paper Mills. 
Street Lighting Luminaires. 
Fluorescent Lighting Fixtures. 
Gray Iron Foundries. 
Radio and Television Manufacturing. 
Single Decker Bus Bodies. 


658.5 PRODUCTION PLANNING AND CONTROL 


** Production and Inventory Control” by William E. 
Ritchie. New York, Ronald Press, 1951. 278 pages. 
Illustrations. Charts. £2. 2. 0. 


This excellent book covers every aspect of production 
planning and inventory control systems and can be 
thoroughly recommended to any reader interested in 
this phase of engineering organisation. The author, 
who is Assistant Professor of Industrial Management, 
Massachusetts Institute of Technology, does not set 
out to influence the reader towards one preferred 
system for, as he explains, it is necessary to study the 
requirements in each company. 

A survey is given of all the controls that are needed 
and the volume includes a number of examples of 
schemes which are operating in several U.S.A. com- 
panies. The author has included over 100 illustrations 
of inventory and control card systems which, together 
with organisation charts, provide sufficient information 
for any Planning Engineer to decide on the best type 
of system for his own requirements. 

The first part of the book deals with an analysis of 
planning function and organisation and elaborates on 
the necessity for planning to ensure that customers’ 
orders are executed and promises maintained, the pre- 
vention of manufacturing delays and the effect on the 
morale of the workers. The importance and inter- 
relation of the Planning function with Purchasing 
Department and Inventory Control Division is dealt 
with and many organisation charts are given, which 
show the scope of Planning Department within the 
production manufacturing framework. It is stressed 
that the choice of organisation depends on the type of 
product and may be largely influenced by the avail- 
ability of material as compared with the material 
value. In many cases it has been found that 80 per 
cent. of the cost value of the finished product is 
covered by 5 per cent. of the parts used. Such factors 
must influence both planning and inventory control. 

The author has then devoted several chapters to 
Planning and Forecasting. Starting from the need to 
have a sales forecast and the systems that have to be 
introduced before manufacturing dates can be decided 


upon are covered. Under this sub-heading the ques- 
tion of departmental loading and machine loading is 
also dealt with. The author again stresses the need 
for a flexible outlook when considering inventory con- 
trol procedure, comparing the manufacture of special 
purpose equipment, where material is only ordered to 
customers’ specification, with the systems which may 
be operated successfully in mass production plants. 

A wide variety of systems is reviewed, from the 
simplest to the most elaborate punch pattern. To 
illustrate the value of accurate stores records, it is 
stressed that the efficiency of an organisation may 
depend on this information as it may be used for 
controlling issues to the assembly lines, indicating 
shortages, notifying Purchasing Department of delivery 
dates and, if necessary, for assessing stock values. 

A considerable section of the book is devoted to 
Production Control—Mechanics, and in these chapters 
the actual procedure of getting work started from the 
issue of the layout sheet, covering material, tooling, 
routing, etc., is discussed, followed by the phases of 
scheduling, machine loading, building up of control 
charts, until final despatch of the finished product. 
Stress is again laid on the need for a _ thorough 
analysis of the problems in an individual organisation 
and the reader is warned not to imagine that one 
standard system will suit every organisation. 

In the final chapters, a very comprehensive survey 
is made by the author of control systems, as operated 
by twelve large manufacturing companies in the 
U.S.A., covering such diverse products as Textiles, Car 
Manufacture, Ship Building and Printing, which 
further emphasises the need to decide upon the systems 
after having studied the needs of the plant. All 
control systems cost money to operate and the author 
concludes with an evaluation of the benefits which 
accrue from well-organised planning and inventory 
control. H.L.M. 


621.86 MATERIALS HANDLING 


ORGANISATION FOR EUROPEAN ECONOMIC 
CO-OPERATION, Paris. ‘“* Materials Handling 
Equipment and Methods in the U.S.A.” Paris, 
O.E.E.C., 1953. 170 pages. Illustrations. Diagrams. 
9s. 

Many books and reports on materials handling have 
been issued over the past few years, but for those who 
are interested in the equipment itself, its manufacture 
and use, it is doubtful if any has been as comprehensive 
as this one from the O.E.E.C. Mission. 

The book illustrates the great importance attached in 
the U.S.A. to executive status for Materials Handling 
Engineers, and gives figures which indicate that they 
realise much more than we in Europe that productivity 
performance and materials handling must travel side by 
side if the most economic output is to be achieved. 

There is a comprehensive list of 101 films and 68 
publications in use in the U.S.A., all of which indicates 
the fervour with which the problem is attacked and 
shows how much farther we, on this side of the Atlantic, 
have to travel before even approaching their outlook 
on the matter. 

In those cases where the authors have commented on 
actual factory practice, Chapter 7 for instance, they 
have treated the matter concisely and instructively and 
the careful reader will find great benefit in comparing 
his own methods with those mentioned. The examples 
are actual ones from several large American Companies. 

One is inclined to feel that too much space is given 
to the handling of bulk materials, the manufacture of 
conveyors and rollers, and lengthy descriptions of 
various material handling equipment of which there 
is already a wealth of detail available in O.E.E.C. 
countries. Nevertheless all this comes under the terms 
of the Mission and one is introduced to many ingenious 
uses to which equipment is put. Many readers will be 
interested in the automatic pallet loader described and 
illustrated, comparisons of cost in the use of petrol, 
diesel and electric trucks, and also the lack of Stan- 
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dards for all types of materials handling equipment in 
America. 

Finally, to the general factory executive the book 
may not have the overall appeal of previous publica- 
tions, but as a manual for manufacturers of equipment 
of all types and Material Handling Engineers in par- 
ticular, it is a valuable addition to their library. 

H. U 


621.791 WELDING 


“Welding Technology” by Franz Koenigsberger. 
2nd edition, London, Cleaver-Hume Press Ltd., 1953. 
341 pages. Illustrations. Diagrams. £1. 5. 0. 


The same general layout has been maintained as in 
the first edition of this book published in 1949. As in 
the first edition, the author adequately and clearly 
covers a wide field of welding technology, primarily to 
meet the needs of the engineer who is concerned with 
the practical application of welding and allied 
processes. 

The author has indeed accomplished a very difficult 
but commendable attempt to present, under one cover, 
a balanced combination of fundamental and sufficiently 
detailed information on all the known welding processes, 
be they manual, semi-automatic or fully automatic in 
application. Also included in the painstaking work 
are chapters on flame cutting (including powder 
cutting), flame gouging, oxygen lance cutting and oxy- 
are cutting, all of which processes are sufficiently clearly 
described and illustrated. 

References, given as footnotes, at once direct a 
reader to sources of more detailed information on each 
process or subject. 

The chapters on plant and equipment for all the 
various processes are very well balanced and excellently 
illustrated by photographs, diagrams and sketches, and 
the chapters on welding manipulators and fixtures, 
plant maintenance, and estimating for manufacture by 
welding, are really first-class, and of obvious importance 
to the production engineer. 

The author has not overlooked the important matters 
of safety precautions, protective and welfare equipment. 

Other chapters deal with the important subjects of 
distortion and residual stresses, design principles and 
drawing office procedure in connection with welding, 
aspects with which the author is well qualified to deal. 

The chapter on weld strength and weld faults is very 
nicely done, including notes on the testing of welds and 
welders, and providing interesting and informative 
reading on non-destructive testing by X-ray, gamma- 
ray, magnetic crack-detection and ultrasonic flaw- 
detection methods, with typical illustrations. Processes 
and developments included in this edition are cold 
pressure welding, flame brazing of aluminium and 
aluminium alloys, twin-arc welding and welding of 
thermoplastic materials. 

The chapters on welding ferrous and non-ferrous 
metals and alloys have been revised and brought 
up-to-date, particularly in regard to Argonare and 
Argonaut welding processes. In some instances one 
could regard the information as being rather brief, 
but in view of the fact that references are given in each 
case, as footnotes, the mention of brevity is not there- 
fore intended as a criticism here. 

The author is to be congratulated for a second 
edition of a book which so thoroughly contributes so 
much to the understanding of welding and related 
subjects, all under one cover. 1. C. P. 


621.9 MACHINE TOOLS; MACHINING 


HENRY FORD TRADE SCHOOL, Dearborn, 
Michigan. “ Hydraulics as Apvlied to the Machine 
Tool Industry.” Detroit, Vickers Inc., 1952. 
Illustrations. £1. 10. 0. 


This is one of a series of text-books prepared by 
instructors in the Henry Ford Trade Schools for 
instruction in hydraulics. When the Ford Schools were 
discontinued in 1952. the copyright of this book was 
assigned to Vickers Inc., Detroit, U.S.A. 


Layout of the book is in the form of 52 lessons, 
each comprising several sheets and terminated by a 
series of questions to test the student’s knowledge. A 
standard typewriter type face is used throughout. One 
or two diagrams are smaller than could be desired, in 
the interests of clear presentation, but this is a minor 
objection. The book is light in weight, easy to open 
and read and packs a lot of information into a low- 
priced publication. An index and contents list would 
make reference to various portions of the book much 
easier. 

Since the book was originally compiled to meet the 
needs of Ford students, it concentrates specifically on 
most of the proprietory equipment which would be 
encountered in Ford shops. The approach to the 
subject is intensely practical and ignores vague 
generalised theory, describing actual hydraulic installa- 
tions and the components thereof in considerable detail. 
An unique feature is that the information is compiled 
by actual users of the equipment for the guidance of 
their own maintenance men and machine operators. 
In this way, the defects, trouble spots and advantages 
of each piece of equipment are described and the 
remedial steps to be taken, when trouble-shooting, are 
given in detail. : 

The major part of the equipment discussed is manu- 
factured by Vickers Inc., but a lot of other proprietory 
hydraulic gear described includes the products of 
Barnes, Sundstrand, Brown & Sharp, Oilgear, H.P.M., 
Northern, Pennsylvania, Union, Worthington, Logan 
and Hi-speed. The chapters or lessons are divided 
mainly according to makes of pumps and valves and 
it is necessary to read only the first three or four words 
of a lesson to ascertain which piece of equipment is 
described therein. 

Because of its practical approach to the subject of 
hydraulics in machine tools, this book can be recom- 
mended to anyone requiring an introduction to the 
subject. It can also be recommended to any user of 
hydraulic equipment. The book would be of particular 
benefit to maintenance men. C.'T. 8. 


621.83 GEARS 


** Epicyclic Gearing: Kinematics and Torque Distribu- 
tion” by W. Brown. Brighton, Machinery Publishing 
Co. Ltd., 1953. 46 pages. Diagrams. 4s. 

(Machinery’s Yellow Back Series No. 33.) 


This little book should prove useful to both the 
engineering student and the experienced gear designer. 
Its chapters cover all facets of epicyclic gearing from 
first principles to the calculation of torque distribution 
in the various members of a coupled train. 

Each chapter is sub-divided and illustrated with 
diagrams making easy reading and enabling quick 
reference to be made when required. All the chapters 
commence logically from where the previous chapters 
have concluded and most of them wind up with a 
summary of their contents. 

The book analyses and constructs numerous equations 
for basic and coupled trains, trains with idler pinions 
and high reduction trains. A whole chapter is devoted 
to the design of the Wilson type gearbox having four 
forward speeds and one in reverse. This chapter is 
concluded with a series equations to enable rapid 
analysis of such a gear box. 

The concluding chapters in the book evolve a series 
of general equations and methods of calculating the 
torque distribution and power circulation within 
epicyclic gear trains. 


624.94 STEEL STRUCTURES 


“ Constructional Steelwork Shop Practice: a Text- 
book for Apprentices and Students” by John 
Farrell. Prepared for the British Constructional 
Steelwork Association. London, Iliffe @ Sons Ltd., 
1953. 214 pages. Illustrations. Diagrams. 15/-. 


This book has been written principally for the use 
of apprentices and students, and was prepared in 
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conjunction with the British Constructional Steelwork 
Association. It fulfils this requirement most compre- 
hensively, covering the subject from a practical view- 
point, and many illustrations clarifying the text 
sufficiently for the most junior apprentice. 

The subject matter is arranged in a logical sequence 
and the first chapter covers the materials available and 
the standard sizes in which they are normally supplied, 
the reading of steelwork drawings and the types of 
construction employed. The next section deals with 
the template shop and details the equipment used 
therein. The techniques of setting-out are fully ex- 
plained as related to both rivetted and welded assem- 
blies. This is followed by fabricating procedure—each 
of the various processes of fabricating steelwork is 
discussed including marking-off, straightening, bending, 
cambering, shearing, punching, cropping, sawing, 
flamecutting, planing, scarfing, ending, grinding, drill- 
ing, assembling, rivetting and welding. 

Finally there are useful chapters on inspection and 
checking maintenance of equipment, toolmaking, safety 
and health precautions and welfare facilities. R.V.R. 


PAPERS RECEIVED 


1992: “A Brief History of Electrical Manufacturing in 
Northern Ireland ” by J. Ringland. 

1993: “ Rocket Propulsion” by Professor A. D. Baxter. 

1994: “ Transport for Engineering” by E. N. Farrar. 

1997: ‘ The Achievement of High Precision in Quantity 
Production ” by J. Smedley, M.I.Prod.E. 

1999: “Newspaper Production” by John 
A.M.I.Prod.E. 

2002: “Analysis of Developments in Automation” 
by C. J. Jacoby. 

2005: “ Printing Machine Construction & Functioning ” 
by R. Hall. 

2020: “The Thread Grinder and Its Antecedents *” 
by R. Jenks. 
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OTHER ADDITIONS 


621.99 SCREW MANUFACTURE 
Reed Rolled Thread Die Co., Worcester, Mass. 
“ Engineering Data on Thread and Form Roll- 
ing.”” Worcester, the Company, 1952. 41 pages. 
Diagrams. $1.00. 


648 LAUNDRY WORK 
Hyam, Florian J. ** Increasing Laundry Output: 
Economy as applied to the Laundry Industry.” 
London, Trader Publishing Co. Ltd., for Power 
Laundry, 1947. 152 pages. Illustrated. Diagrams. 


657 ACCOUNTANCY 
Institute of Cost and Works Accounts, London. 
** Accountancy of Changing Price Levels.” 


London, the Institute, 1952. 24 pages. 2/6d. 


658 INDUSTRIAL ORGANISATION ; 
MANAGEMENT 

Brown, Wilfred. “Some Problems of a Factory: 
an Analysis of Industrial Institutions.”” London. 
Institute of Personnel Management, 1953. 19 
pages. 3/-. (I.P.M. Occasional Papers, No. 2.) 

Dovey, H. O. “Handbook of Organisation and 
Methods Techniques.” Second edition. Brussels, 
International Institute of Administrative Sciences, 
1953. 61 pages. 4/4d. 

Lasser, J. K. “* How to Run a Small Business.” Nex 
York, McGraw-Hill, 1950. 350 pages. 

Livingstone, Robert Teviot. ‘“* Engineering of Organ- 
isation and Management.” New York, McGraw- 
Hill, 1949. 247 pages. 

Raymond, John. “Problems of Delegation of 
Authority.” Birmingham, Industrial Administra- 
tion Group (and Institute of Industrial Super- 
visors), 1954. 15 pages. 2/- 





658.78 STOCK CONTROL ; 





INVENTORIES 
Neuschel, Richard F., and Johnson, H. Tallman. 
** How to Take Physical Inventory.””» New York, 
McGraw-Hill, 1946. 159 pages. (McGraw-Hill 
Industrial Organisation and Management Series.) 


661 CHEMICAL PRODUCTS 
British Heavy Chemical Productivity Team. ‘** Heavy 
Chemicals.”” London, British Productivity Council, 
1953. 78 pages. Map. Diagrams. 3/-. 
(Productivity Team Report.) 


662.6 FUELS ; INDUSTRIAL HEATING 
British Specialist Team on Conservation of Fuel, Heat 
and Energy. “* Fuel Conservation: Report of a 
Visit to the U.S.A. in 1952.” London, British 
Productivity Council, 1953. 102 pages. Illustrated. 
Diagrams. 5/-. (Productivity Team Report.) 


665.5 PETROLEUM 
** British Petroleum Equipment.” 1953 edition. 
London, Council of British Manufacturers of 
Petroleum Equipment. 680 pages. Illustrated. 
Diagrams. £2. 10s. Od. 


621.94 LATHES; SCREW MACHINES 
Shaw, Thomas R. “ Lathes, Screw Machines, Boring 
and Turning Mills.” Manchester, Scientific 
Publishing Co., 1903. 649 pages. Illustrated. 
Diagrams. 15/-. 


621.96 STAMPING; PUNCHING, ETC. 
Pryor, Edward, & Son Ltd., Sheffield. ‘“* Making a 
Mark.” 5th Edition. Sheffield, The Firm, 1953. 
120 page. Illustrated. 7/6. 


621.97 PRESS WORK 
Lengbridge, J. W. “* Theory and Practice of Pressing 
Aluminium.” Kingston, Aluminium Laboratories 
Ltd., [n.d.] 65 pages. Illustrated. Diagrams. 
(Reprinted from Tool Engineer.) 


623.45 AMMUNITION 
British Ammunition Productivity Team. ‘“* Ammuni- 
tion: Report of a... Team... which visited 
the U.S.A. in 1952.” London, British Produc- 
tivity Council, 1953. 138 pages. IIlustrated. 
Diagrams. 5/-. (Productivity Team Report.) 


637.1 MILK 
British Productivity Team on Milk Utilisation. ‘* Milk 
Utilisation: Report of a . . . Team which visited 
the U.S.A. in 1952.” London, British Productivity 
Council, 1953. 114 pages. Illustrated. Diagrams. 
5/-. (Productivity Team Report.) 


745 DECORATION ; DESIGN 
British Specialist Team on Design for Production. 
*“* Design for Production : Report of a Visit to 
the U.S.A. in 1952.” London, British Productivity 
Council, 1953. 68 pages. Illustrated. Diagrams. 
3/6d. (Productivity Team Report.) 


914.2 GREAT BRITAIN 
*“* Financial Times.”? Survey of the British Economy 
to Commemorate the 20,000th issue of the 
Financial Times. London, Financial Times Ltd., 
1953. 80 pages. Illustrated. 


915.4 INDIA 
Indian National Scientific Documentation Centre, New 
Delhi. “ Report, 1952-53,. to date.” New Delhi, 
National Physical Laboratory of India. 12 pages. 


917.1 CANADA 
“Canadian Trade Index 1953.” Toronto, 
Canadian Manufacturers’ Association, 1953. 1126 
pages. Illustrated. 
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Scientifically processed tools tor 
are featured 
B.S. \ 


extra performance 
prominently in our products 
not 


GOLDRAY Broaches 


the lea 


among them. 
Their distinetive hue arises from an evclusis 
treatment which reduces frictional forces and 

temperatures at the seat of cutting. 
com 


Change to B.S.A. Broaches for more 


ponents between grinds with consistent 
finish. 


accuracy and an excellent 


WAGONS AEE | K@HES 


B.S.A. TOOLS LIMITED, BIRMINGHAM, ENGLAND 


Studiey Road, Redditch, Worcs. 


Sole Agents Great Britain 
BURTON GRIFFITHS & CO. LID. (B Dry nn) 
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When replying to advertisements 
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CHOOSE 


_ ELEKTRON 








FOR TV 





CAMERAS 


———— 


. -. Because it is one third lighter than aluminium . . . exceptionally 


strong and ensures easy handling during operation. 


For all main structural parts and minor components of pre Tv CAMERAS— 
ELEKTRON PRESSINGS have more than proved their worth at all stages of 
: E.exreon| production ... from basic design to the finished article. ELEKTRON has 
f high dimensional stability . . . constant temper during machining and 
‘ excellent surface finish. These combined properties make Elektron 
: Magnesium Alloys outstanding in meeting the stringent demands of 
modern industry. Our Technical Representative will be glad to call on you. 


, This advertisement was prepared with the co-operation of PYE of Cambridge. 


: MAGNESIUM ELEKTRON LIMITED 
) CLIFTON JUNCTION - MANCHESTER 


| LONDON OFFICE: BATH HOUSE - 82 PICCADILLY - LONDON, W.|! - Telephone: GROSVENOR 6300 


‘ 
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FOR 
MAUDSLAY COMMERCIAL VEHICLES 





“a 
The milling of brake shoes is a high production operation at the | 
© ok RATED eR LADE Maudslay Motor Co. Ltd., Alcester. Four shoes are set up on 
the rotary fixtures, and are roughed and finished simultaneously by 


UITE 4 S the two GALTONA O-K serrated blade facing cutters. 


There are GALTONA O-K cutters with serrated blades of high- 
Fttchard Loyd Limited | | 


speed steel, solid Stellite, or tipped with cemented carbide, to 
STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


speed production on your own work. Reamers and counterbores 
Delephone Aston Cross 300/ (12 wines) Yelegrams: ‘Cogs. Birmingham” 









too. Ask for details. 








NORTHERN AREA OFFICE : A. V. Green, Britannia House, Wellington St., Leeds, |. 
LONDON AREA OFFICE : A. J. Percy, 240, Romford Road, Forest Gate, London, E.7. 
N. IRELAND : Garage & Engineering Supplies Ltd., 78 Gt. Victoria St., Belfast. 

SCOTLAND : Stuart & Houston, 5, York Street, Glasgow, C.2. 
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26 INCH SWING CENTRE LATHE 


Dean\ mith¢ Grace 





KEIGHLEY ENGLAND 
LIMITED 






RIPTIVE CATALO 


{3 INCH—26 INCH SWING CENTRE LATHES 


REQUEST 


* SURFACING & BORING LATHES + TOOLROOM LATHES 





XXiV 


re ; : The 
The Institution of Production Engineers Journai 





*‘We feel that we must put on record our appreciation of the 
quality and value of-this machine (Parkson 2NU Miller). 

It is indeed a magnificent job and we look forward to 
receiving many years of good service from it.” 
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W. Edwards & Co. (Lo Ltd., 
London, S.E.26, make high 
vacuum equipment, by whe burtesy 





the accompanying photograph is 
reproduced, also give permission for 
the reproduction of the junsdlicited 
testimonial quoted above. ‘ 
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- . Fitted with 14” Air Operated 
= of. Automatic Chuck and Air 
= Bar Feed 
: 14," dia. Steel Bar, En.8. 
Made in pairs. 
| All Tungsten Carbide 
D Cutting Tools 
c 
| Tool Position | Spindle | Surface Feed NO 2 C 
DESCRIPTION OF OPERATION dened | Speed Cuts & 
Hex.Turret | Cross-slide | R.P.M. is per Min.| per inch 
1. Feed to Stop, Chuck and Centre - , eee. _— oa “= Hand 
2. Start Turn 8” dia. - - : - + 2 — | 1020 350 Hand 
3. Multiple Roller Turn §” and 3” dias. - + 3 — 1020 350 216 
4. Knee Turn Gear Dia. eA - + 4 oa 2041 700 216 
5. Face End B and Radius ShouldersA_ - - 5 _ 2041 | 670 Hand 
6. Double Radius Gear Cs - - - + — Front | 2041 | 670 Hand 
7. Feed out for Double Length = - - + 6 —_ —- | — — 
8. Support and Part-offD—- . : + 6 Rear | 2041 670 Hand 
9. Re-chuck and repeat Operations 1,2, 3,4,5 | RACK PINION SHAFT 
Floor to Floor Time 23 minutes One End 42 minutes Complete 





The standard No. 2C Capstan Lathe has a bar capacity of 1iin. with a swing over the bed covers of 13}in. 
Many new features are incorporated including inbuilt electrical equipment, twelve spindle speeds, both 


forward and reverse, raised centres giving an increased swing, large capacity swarf tray, bed protected 
by stainless steel covers, etc. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 
OVER BED AND 8;in. DIAM. ROLE THROUGH SPINDLE. Full details on request 


H.W.WARD & CO.LTD 


SELLY OAK f=} BIRMINGHAM 29 


TELEPHONE \\=f SELLY OAK II3I 





W 604 
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Holemaking 
with 
MULTI-SPINDLE 


UNIT HEADS 








ASQUITH Unit Heads are the 
obvious economic answer. where 
adaptability is an essential 


feature of production planning. 





WILLIAM ASQUITH LTD. HALIFAX, ENG. 


LONDON OFFICE: HALIFAX HOUSE, STRAND, W.C.2. 


Sales & Service DRUMMOND -A§S i} UITH for the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone : Midland 3431 (5 Lines) Also at LONDON & GLASGOW 
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Production Turning 
takes another step 
forward... 



































e 
e 
| 
3° | 
} The MAXICUT Copying Lathe has 
been developed to deal with a wide 
range of work in large or small 
quantities. ELECTRONIC COPYING LATHES 
3. FULL PARTICULARS ON REQUEST Capacities up to 9! x 781 
DRUMMOND BROS. LTD., GUILDFORD 
Sales & Service for... DRUMMON D-ASQUITH . . . the British Isles 
HAM 


‘SCOW DRUMMOND - ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
———-_ | Phone: Midland 3431 (5 lines) Also at LONDON & GLASGOW 
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Portable Pressure... 
in SO 


Up to 0°9 gals. per min. 
output at 5000 Ibs/sq. in. 


Up to 5/2 galls. per. min. 
output at.500 Ibs/sq. in 


SERIES 100 
HEAVY DUTY UNIT 


Up to 4'4gals. per min. 
ee 
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- 45308 
ydraulic pumps 
Independent portable self-contained hydraulic units to supply pressure from 


250 to 8000 Ibs/sq. in. FF any desired point ........... 


Full particulars on request 





Sales & Service .. . DRUMMON D-ASQUITH . . . for the British Isles: 


DRUMMOND-ASQUITH (SALES) LTO., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (5 Lines) Also at LONDON & GLASGOW 
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From ingot 
to bar.... 


las | 


The fine grain structure of K.9 Oil 

Hardening Steel results from the 

treatment given it from ingot to 

bar, implying extreme toughness 

and resistance to wear. With 

hardness of 800 VPN after oil 

hardening, the perfect uniformity 

of K.9 is recommended for tools of the highest 
accuracy —dies, stay-taps, delicate broaches, 
plugs, gauges, press tools. Supplied in machin- 
able condition—Brinell No. 187-207. 


| To Edgar Allen & Co., Ltd., Sheffield, 9! 
| Please post ‘ K.9 Steel’ Booklet to :— | 


eo 
' Name 
| Firm 


Address .. 


* 


EDGAR ALLEN A&A CO, LIMITED. 
IMPERIAL STEEL WORKS:- SHEFFIELD.9 


TELEPHONE: SHEFFIELD 41054. TELEGRAMS: ALLEN, SHEFFIELD 9 














These typical double cold bends 
show the remarkable ductility 

of Wrought Iron. Essentially 
fibrous in its structure, Wrought 
Iron possesses an exceptional 
toughness which gives it a high 
resistance to vibration and 

sudden shock—properties which it 
retains under severe 

cooling and heating stresses. 
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Here is a face that says ‘danger’; but 
danger is not always so easily identi- 
fied. Today, and every day, humanlife 
everywhere depends on such hidden 
factors as the strength of a coupling 
ora cable chain. For equipment that 
carries such heavy responsibilities, it 
is safer to specify Wrought Iron. 

The toughness of Wrought Iron 
is unequalled. Besides withstanding 
shock and overstrain, it staunchly 
resists rust and corrosion. Contain- 
ing slag inclusions which reinforce 


Distance 


its own susceptibility to welding, it 
is for many purposes both safer and 
more economical than mild steel as 
a long-term proposition—especially 
under exposed or wet conditions. 
Wrought Iron in strips and bars 
and in a variety of sections is pro- 
duced at the Midland Iron Works 
for innumerable uses. We will gladly 
send you a free copy of our Section 
Book, and our technical representa- 
tive is at your service for consultation 
on any Wrought Iron application. 


The Midland Iron Co. Ltd 


MIDLAND IRON WORKS 


ROTHERHAM 





+ you cam safely woe thought Jrow for a hoot of purports 
































ournal 
The Institution of Production Engineers Journal xxxi 
' AIR-OPERATED ACCESS TO FORWARD REVERSE SPEED CHANGING PRESSURE SPRING PLUNGER 
! BAR FEED. MOTOR BELT. AND STOP LEVER. PILOT HANDLE. GAUGE. DISENGAGES AUTO 





ROTATION OF CAPSTAN. 





BARS INSERTED 
AT THIS END. 


CUT-OFF SLIDE 
OPERATING LEVER. 


CAPSTAN SLIDE 
OPERATING LEVER. 








on 


ps 





SIX STOPS 
ISOLATING SELF-SELECTING. 
er SWITCH. 
MAIN MOTOR 
PUSH-BUTTONS AND 
PUMP PUSH- OVERLOAD RESET. 
BUTTONS. 


FOOT CONTROL FOR 
SCREW TO ADJUST CHUCK AND BAR FEED. 


VEE ROPES. 


ce 





ng, it 

r and 

el as 

sy | HERBERT No. 0 CAPSTAN LATHE 
bars | For Bar Work up to 3” Diam. 

a This machine will give a HIGHER PRODUCTION than is possible 
ladly | on any other hand-operated Capstan Lathe. 

ction When a workpiece is completed a light touch on the pedal opens 
enta- the chuck and feeds the bar forward. On releasing the pedal the 
ation chuck grips the bar. 

oe The speed range is 140 to 6000 R.P.M. Three speeds forward or 


reverse are obtained instantly, without stopping the spindle. 
DELIVERY IN 4 WEEKS 





Full particulars available on request to:- 


Head Works, ’Phone: 88781 (12 lines) 


ALFRED HERBERT LTD ° COVENTRY 
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CEJ TAPS 


Spiral Flute Taps for 
blind hole tapping. Spiral 
Point taps for through hole 
tapping. In each case only one 
tap is needed. 



















PLUG & RING GAUGE 


are in steadily increasing demand throughout 
industry. Their precision and exemplary accuracy 
ensure complete satisfaction. 







(CIES DELTAMETER| 


is an instrument of highest accuracy for dimensional measurement. It is 
sturdy, extremely easy to read and is actuated by means of ordinary com- 
pressed air which operates through a balanced system and which is an § 

integral part of the instrument. The measuring tolerance is either in .00005” 
CEJ CIRCULAR CHASERS or 0001", For use as a comparator, the instrument can be set by means of 
for producing outside and inside threads slip gauges. The Deltameter can also be adapt-d as a fitment to grinding 
in ali forms. machines for automatic sizing control. 
















A.I.D. & A P.I. 
APPROVED 
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TOOLS AND INSTRUMENTS 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS. - TELEPHONE DUNSTABLE 422/3 
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The Resources behind the Product 
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Machining of End Frames on Special 
Purpose Equipment 


THE HOOVER F.H.P. Motor has won international recognition, in the 
industrial world, for its excellent quality and absolute dependability. 

Modern in design, every Hoover F.H.P. motor constructed today has the 
full wealth of technical and engineering experience of Hoover Limited 
behind it. 

Competitive in price the Hoover F.H.P. motor is supported by a world 
famous service plan. 

Hoover Limited also manufacture F.H.P. stator/rotor units which have 
applications in many modern industries. 
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It is § For the name and address of 

com- cal 
foyer j your nearest distributor write to : 
00005” § 
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Hoover Limited 


INDUSTRIAL PRODUGTS DEPARTMENT 
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SYSTEM 


Requiring no floor space . . . providing 
a smooth flow of work through all manu- 
facturing processes, irrespective of floor 
levels . . . and making the maximum use 
of available labour . . . the FLOWLINK 
Universal Chain Conveyor System can be 
installed to meet any requirement. It has 
a high load carrying capacity and can give 


a vertical rise and fall, so that, not only 
does it form a perfect conveyor, but a 
valuable tool for use in such processes as 
dipping, painting and drying. Easily adap- 
table to any change in production plans, it 
is inexpensive to install, yet of precision 
construction. 


Other FISHOLOW Conveyor Systems 


i 


FISHOLOW : HAPMAN en-masse tubular One s 





conveyors. 


FLOWLINE Universal Belt Conveyors. 
Please write for literature 


I 
See us at THE MECHANICAL HANDLING B 
EXHIBITION, OLYMPIA, June 9th-I9th 
STAND D.9. GRAND HALL. by 
‘ Cas : 

BIRMING! 

LONDON OFFICE : 46, Baker St., London, W.1. a 


Tel. WELBECK 5402. ) STAND 
MANCHESTER OFFICE: Clifton Lodge, Park 


Crescent, Victoria Park, Manchester 14. 

Tel RUSHOLME 6307. 
F 5 H : F F I 1 f) ] () | LT f) LIVERPOOL OFFICE : 604. Tower Building, Water 
© St., Liverpool 2. Tel. CENTRAL 1170. 


CARDHF OFFICE: 10, Dumfries Place, Cardiff. 


M AT E R A L H A N 0 L N G p V S 0 N GLASGOW OFFICE : | Clifton St, Glasgow, C.2. 


Tel. DOUGLAS 4297. 
Bordesley Works, Birmingham, |2. Tel: VIC 237! rege eariatane tagcat eet neatly sete ase: 








WWER PRESSES 


“KEYED” FOR PRODUCTION 








Positive clutch of 


¢ 
mproved ball pin exclusive design. 
ocking. 

atent adjustment of 

all pin ratchet for 


apid slide adjustment. 


Large area tools can be 
used since slide does 
not enter slideways. 


jOne shot lubrication. 


a 


| 4 5 | Machined tee slots in 
BIF loose bolster plate 

Q : precludes the possi- 
ps . bility of flexing when 


ISTAND D603/502 


May we send you our catalogue of the NEW ‘LM’ Range of 
Power Presses 12-100 tons capacity ? 





HORDERN. MASON & EDWARDS LTD. 


\ 4 ‘ 
PYPE HAYES, BIRMINGHAM, 24, ENGLAND. Telephone: ASHfield 1104(7 lines) Telegrams: Aitchemmee B’ham 
'ONDON OFFICF-- 4 VERNON PLACE SOUTHAMPTON ROW W F1 Talanhana:. HAI hay 1274 
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This is the base of a Recording Machine 
pressure die-cast in zinc alloy. 

We have all the technical knowledge to 
make such components a profitable die- 
casting proposition. This knowledge is 
at your disposal and consultation with 
us in the early stages will ensure your 
components being produced in the most 
cost-saving manner. 


WOLVERHAMPTON DIE-CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 





WOLVERHAMPTON DIE-CASTING CO. LTD. - GRAISELEY HILL WORKS - WOLVERHAMPTON 


The Institution of Production Engineers Journa 


PRESSURE DIE-CAST 


( IN MAZAK OF COURSE ) 





ge 





ourna 









The Institution of Production Engineers Journal 













Spark machining has shown p 
semi-skilled labour. If your proble 
materials it would interest you to s 


on your own particular machining, 
sinking or piercing operation. 


SPARKS Are 
THE BEST DIEMAKERS 


savings in many tool room applications using 
complicated shapes and hard-to-machine 


demonstration equipment put to a test 


henomenal 


m is 





ee our 


die- 








We illustrate typical Extrusion Dies 
made by the Sparcatron Process. 


TUFFLEY CRESCENT - GLOUCESTER 






















Sparcatron spark machining methods and 
apparatus are fully protected by British and 
foreign patents. 


Telephone: Gloucester 21164 (3 Lines) 


Sole licensees in the United Kingdom: \MPREGNATED DIAMOND PRODUCTS LIMITED - GLOUCESTER 
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for constant efficiency 


Two modern Hydraulic Pumps which have a place in any 
hydraulic scheme are the Fraser Mono-Radial 
and Deri-Sine Hydraulic Pumps. 
The Mono-Radial range 
includes constant and 
infinitely variable out- 
puts for pressures up to 6,000 p.s.i. 
The Deri-Sine gives straight line 
flow characteristics for pressures 
up to 2,000 p.s.i. and outputs up 
to 90 g.p.m. 


/ 


oe 


fit a FRASER woriiiiz'rune 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6736-9 
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The symbol that means 


CERTIFIED 


Zinc Alloy Die Castings 


The British Standards Institution, in collaboration 
with the Zinc Alloy Die Casters Association, has 
introduced a certification scheme for zinc alloy die 
castings. Under this scheme, zinc alloy die casters 
may be licensed by the B.S.I. to use the Kite Mark 
¥Y on their castings as a guarantee that they are 
produced under strict analytical control and subject 
to inspection by the B.S.I., and that they comply 
with British Standard 1004. 

Certified castings normally bear the Kite Mark 9, 
““B.S.1004” and the die caster’s name, trade mark, 
or B.S.I. licence number. To ensure complete 
satisfaction we recommend that, on all your orders, 
you should specify: ‘Certified zinc alloy die castings’. 


On May Ist 1954 members 

licensed to operate the scheme included: 
ADVANCED PRESSURE DIECASTING CO. LTD., 
BIRMINGHAM. 

ALLOY PRESSURE DIE PRODUCTS LTD., WILLENHALL. 
ARMSTRONG’S PATENTS CO. LTD., BEVERLEY. 


THE BIRMINGHAM ALUMINIUM CASTING (1903) CO. 
LTD., BIRMINGHAM. 


BRITISH DIE CASTING & ENGINEERING CO. LTD., 
NEW BARNET AND NORTH SHIELDS. 


BURDON & MILES LTD., ENFIELD HIGHWAY. 
DYSON & CO. ENFIELD (1919) LTD., ENFIELD. 
FRY’S DIECASTINGS LTD., LONDON, S.W.19. 
GILLS PRESSURE CASTINGS, BIRMINGHAM. 


CHARLES HILL & CO. LTD. (Hills Precision Die Castings Ltd.) 
BIRMINGHAM, 


JOHN IRELAND (WOLVERHAMPTON) LTD., 
WOLVERHAMPTON. 

KAYE ALLOY CASTINGS LTD., BIRMINGHAM. 
JOSEPH LUCAS (ELECTRICAL) LTD., BIRMINGHAM. 
METROPOLITAN PLASTICS LTD., LONDON, S.E.8. 
THE SHAW FOUNDRY CO., WILLENHALL. 
STREBOR DIECASTING CO. LTD., RADCLIFFE. 
T.A.L. DEVELOPMENTS LTD., LONDON, N.17. 
WESTERN DIECASTING LTD., BRISTOL. 


WOLVERHAMPTON DIE-CASTING CO. LTD., 
WOLVERHAMPTON. 


ZINC DIE ALLOY CASTERS ASSOCIATION 


LINCOLN HOUSE TURL 


STREET 


OXFORD 











Payroll... 


%& produced in less time 
%& produced with less labour 


%& with every complication of P.A.Y.E. taken care 


of automatically 


se with fully detailed Tax and Payroll Records 
for Inland Revenue, Employer and Employee 


the very job lor 


Payroll is only one of accountancy’s 
problems — but it comes round, in- 
escapably, once a week.  Hollerith 
takes every problem of accountancy 
in its stride, but Payroll makes an 
admirable starting point for an 
enquiry. It costs nothing to find out 
what Hollerith might save you. 


THE BRITISH TABULATING MACHINE CO. LTD 
Head Office: 17 Park Lane - 
Offices in principal cities in Great Britain and Oversea 





a 


AOLLERITA © 


Electrical PUNCHED CARD 
ACCOUNTING 











London - W.1 Telephone: HYDe Park 8155 
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Is yours a straightening problem? 


Then this new HUMPHRIS unit may be the solution. Now 
available is this 6” wide powered straightener for material up 
to a maximum thickness of .062” (steel). A motor provides 
power to all straightening and pinch rolls through a stepless 
variable speed belt drive, offering a feed rate of 250—1000 
inches per minute. Top rolls can be individually adjusted, 
although for easy loading an “alligator” opening obviates 
alteration to roll setting between coils. Other features include 
inbuilt isolator, micro-switch control, ingoing and outgoing 
stock guides, all rolls in needle bearings, readily transportable 
unit on built-in swivel castors with steadying jacks. 


CCHS SOTO SES ESSE EE HOH SEOHHHHHOHH ESE EH HEE OEE S EELS EEE ESES EO SESELECS 


This 6” powered straightener together with a representative 





selection from our range of crank presses, roll and dial 
Oo feed presses and coil handling equipment will be exhibited 
5-14 May OS in the Engineering Section, Castle Bromwich. Our en- 
CASTLE BROMWICH gineers will be pleased to give a working demonstration 
BIRMINGHAM and advise you on your requirements. 
ERR ee ARR Ss Pir a < PERO eRe RE ee <P  O 
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HUMPHRIS 


manufacturers of modern versatile press shop equipment 















HUMPHRIS & SONS LTD +: POOLE +: DORSET . Tel: POOLE 1088 + Grams : HUMPSCNS 


When replying to advertisements please mention the Journal 
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COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION ° MAG. UP TO 1,000X 


Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification } 
MOY/SCMI/56. 


MAIN DIMENSIONS 





Height of Centres. ...26:.6..0..s0s0s08 4)" (117.5 m/m.) 
Centre Distance (on Base) ......... 24” (610 m/m.) 
YT = eee 7\” dia. (190 m/m.) 
hr tn RE TE No. 2 Morse Taper 
IGNOE SE COME? wigs jaieeiscicossarsenns 2a 42 Ibs. 
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PRECISION 
GRINDING, LTD. 


MILL GREEN RD., 
MITCHAM, SURREY 
"Phone : MITCHAM 3014 


a - 
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A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 82-84 COLESHILL ST., B’HAM., ’Phone ASTON CROSS 3264 
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LONDON 


E.H. JONES 


Range of 10,:25 and 50 ton 
Models. Let our Technical 
Representatives examine 


your applications. 





(MACHINE TOOLS) || TD 


BIRMINGHAM - EDINBURG 


GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - - - SUSSEX 


Telephone : HOVE 47253 Telegrams : Garantools, Portslade 


H - MANCHESTER - BRISTOL 





When 


replying to advertisements 





please mention the Journal 
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handle 
with 
care! 


Designed for flat work 
and castings too delicate to be 
cleaned by tumbling or 
barrelling, the Centriblast 
multi-table blast 


























cleaning machine is ideal for 
cleaning thin walled and 

: finned castings, and descaling 
\ A : hardened gears. 

) seals The main table carries the 
components through the machine, whilst independently 
rotating auxiliary tables turn every face and : 
angle towards the blast streams. The separation 

and collection of re-usable abrasive is entirely 

automatic and machines are available with main turntables 
of 5ft..or 8 ft. diameter, and various 

combinations of auxiliary tables. 

ROTARY BARRELS = We also manufacture unit and composite dust 
AIRLESS ROOMS exhaust systems for every foundry problem. 


MONO RAILS 


SPENCER AND HALSTEAD LTD} 
BRIDGE WORKS + OSSETT + YORKSHIRE] 








ROTARY TABLES 

















OSSETT 353-4 





LONDON : EPSOM 220] BIRMINGHAM : EDGBASTON 1539 
GLASGOW; CENTRAL 5909 - MANCHESTER: DENTON 2934 





not far away 
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j needs the rapid accumulation 
and co-ordination of detailed 
bles | information about materials and 
processes. There is no better 
or faster means of compiling and 
| presenting detailed information 
| than that afforded by the 
H Powers-Samas Punched Card System. 
| Ask for more information from 


POWERS-SAMAS 


RE} 
N 1539 § 


Powers-Samas Accounting Machines (Sales) Ltd. Powers-Samas House, Holborn Bars, London, E.C.1 
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Machine Description 






















.750" .300” The PATHFINDER with 30” dia. blocks non slip drawing under back ten- 
.500” .128” sion with shaving between first and second dies; in coils or in big spools. 
.375” .160" The TANDEM ROD MACHINES-submerged drums and dies; 7, 9 or 11 
.250” .040” dies, finishing .072” or .064” at 6000 feet per minute. 

.144” .072” TYPE 13H HEAVY INTERMEDIATE: really fast - .104” to .056” at 6000 
.104” .020” feet per minute on spools. 

.128” .048” TYPE MS.4 - 13, 15 or 17 dies - submerged cones 

.064” .008” and dies for high quality. 

.072” .020” TYPE 21.F2 - PS.4.AC.: A high speed fine wire machine 

-040” .005” with the patent permanent magnet spooler. 

.036” .008” TYPE 16.Fl-PS.4.AC. The fine wire machine of the range; like the type 
.008” .002” F2 above, it gives high speed and faultless spooling. 





"i Ml Ss 


006” 











TYPE 10.F PS.2.AC. Superfine; will draw and spool wires 
below .001” if required. 


PHONE CROOK 


HAA 
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you can get — 
90‘/ to 800'/ MORE 
PIECES PER GRIND 


from cutting tools of all types! 


WELL-KNOWN COMPANIES report tool life increased g0% to 800% and more—simply by 
smooth-finishing the tool faces after sharpening. This same smooth-finishing also 
enables the tools to produce a more consistent finish on the work. 

These benefits usually require grinding or lapping the tool faces to a finish of 1 to 5 
microinches. <A difference of a few microinches makes a big difference in perform- 
ance. Therefore, to make suRE, many companies specify microinch roughness of 
tool surfaces, and measure it with the Profilometer. The savings obtained far 


outweigh the little time required to make such measurements. 


FREE BULLETIN L 22 tells 


How consistent surface finish saves time, tools, material. 
Why cutting tools often produce a non-consistent finish. 
How to obtain more consistent finish and more pieces per grind. 


Typical benefits obtained by well-known companies. 


Why most plants use the Profilometer for measuring microinch rougness. 








PROFILOMETER IS A REGISTERED TRADE NAME PATENTS PENDING 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, 


GASTON E.MARBAIX LTD 2Attissta tonvon, swu 


PHONE BATTERSEA 8888 (8 lines 
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Fawcett Preston 
hydraulic presses 















IF YOU have a pressing or baling problem you cannot do 
better than contact Fawcett, Preston & Co. Ltd. Our 
comprehensive range of hydraulic presses for all {industrial 
purposes is backed by nearly two centuries of design and 
manufacturing experience. 


Gawcelt 


EST i758 





Left: A Fawcett double ram up- 
stroking 1135-ton baling press. 


Right: A typical hydraulically 
operated, downstroking 100-ton 
plastic moulding press. 





Below : Tobacco presses with locking 
device for retaining at fully pressed 


position. 


Left : Fawcett downstroking 
presses with nickel-coated 
main rams and adjustable 
table for daylight variation. 


Special presses designed to 
suit individual requirements 


FAWCETT, PRESTON & CO. LTD. BROMBOROUGH CHESHIRE PHONE: ROCKFERRY 220! (5 LINES) 
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METROVICK Mercury-Arc Rectifiers 


Metropolitan-Vickers produce a wide range of glass 
bulb, pumpless steel tank and continuously evac- 
uated steel tank mercury-arc rectihers. Further, the 
company’s service covers a complete installation 
including rectihers, transformers, switchgear and all 
auxiliary equipment. In this way design is co- 
ordinated throughout and full advantage taken of the 
breadth of Metrovick e experience over the whole 
held of power supply. Any service requiring D.C. 
power, from general industrial applications to tram, 
trolleybus and heavy traction requirements, can be 
met from the Metrovick series of rectihers. | Write 
for full technical details. 








METROPOLITAN 


ELECTRICAL CO LTD TRAFFORD PARK 


-VICKERS 








Aletrovick 3,000 amp pumpless 
stecl tank rectifier equipment 
showing one rectifier withdrawn 
on its carriage. 





MANCHESTER, 17 


CR 203 


Member of the A.E.!. group of companies 


When replying to advertisements please 


mention the Journal 
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for precision with production on aircraft work . . . 


Our illustration shows a Model MPJ 12/36 

grinder engaged on grinding the outside diameter 
of Dowty” liquid spring legs. The material 
is S65 Steel, and limits of +0.0005” are held 
with ease, at high production rates, with a surface 
finish of 6 micro inches. 








We manufacture a complete range of grinding 
and fine boring machines, and will be pleased to 
advise you on their application to your work. 
Write to us for further information. 





CROSS HILLS - KEIGHLEY - YORKS. 
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TIPPED TOOL MICRO-FINISHER 


* AN ENORMOUS SAVING IN 
FINISHING COSTS AVAILABLE 
TO ALL USERS OF SINGLE POINT 
- TIPPED CARBIDE TOOLS 














©. ELIMINATES THE USE OF DIAMOND WHEELS. \ 
\ * MUCH BETTER SURFACE FINISH OBTAINED. \ 
\ % NO SHOCK GIVEN TO THE TOOL EDGE,PREVENTING _ 
< INCIPIENT FRACTURE. « 
\ * BELTS CAN BE CHANGED QUICKLY GIVING A 
A \ RANGE OF 150’S GRIT DOWN TO 600°S GRIT 
‘ THUS CUTTING OUT THE NEED FOR A NUMBER 
Complete and post \ OF DIFFERENT GRITS IN DIAMOND WHEELS. N 
this Coupon for \ \ 
peetinge cnet | 4 % INCREASED TOOL LIFE. . 
Pau -* ae \ *% GREATER NUMBER OF PIECES PER GRIND. ~ 
& x Vove Please send me ful! particulars of the \ * IMPROVED FINISH ON WORK. 
7 MORRISFLEX TIPPED TOOL MICRO-FINISHER \ * WORK PIECE R.P.M. CAN BE STEPPED UP. \ 
a As Name \ : 
‘ SN \ 
Tel.: COVENTR; 508! 
’ on ) is se a 1] = Se B. O. MORRIS LTD., BRITON ROAD, COVENTRY. Grams: MORISFLEX, COVENTRY 
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rapid response 


The excellent damping system 
of the Pullin Type PD 440.A.C. 
Dynamometer Testing Set en- 
sures a rapid response and a 
dead beat pointer action. It 
is designed for test rooms, 
laboratories and technical col- 
leges requiring accurate meas- 
urements, and combines the 
functions of a precision dyna- 
mometer, ammeter,volt meter 
and wattmeter 





AC DYNAMOMETER 
TEST SET TYPE PD 440 


INSTRUMENTATION BY 


MEASURING INSTRUMENTS . INDUSTRIAL switcHsoarD INSTRUMENTS 


DYNAMOMETER, PORTABLE AND MULTI-RANGE TEST SETS 


MEASURING INSTRUMENTS (PULLIN) LTD 


ELECTRIN WORKS WINCHESTER ST. ACTON LONDON W.3-TEL: ACORN 4651-3/4995 
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Forgive our friend but he really 
has got something to celebrate., 
The boss—wise man—has just 
agreed to specify Bedford 
Spanners and that means 
he will be working with 
the finest tools made. 
Light, yet strongly made, 
Bedford Spanners are a cS 

delight to handle and get ——- 


many a nut out of a tight spot. 


if it's a good spanner 
it's a 


BEDFORD 


JOHN BEDFORD & SONS LTD., LION WORKS. SHEFFIELD. 
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Refrigerators travel from Assembly 
to Dispatch Stores on a KING 
wooden slat floor conveyor in the 
Frigidaire factory. 


Call in KING... 
and get things 
moving 





* Slat, Belt and Roller Conveyors —to handle ounces or tons * Cranes to make loads of up to 200 tons 
a push-button job * Overhead Runways and Electric Pulley Blocks to lift 100 lbs. single or 
double speeds * Overhead Conveyors to carry from feather-weight up to 1 ton per trolley * National 
Cash Register Co., Bristol Aeroplane Co., Austin, Dunlop, use KING handling gear. Find out how 


KING can help you—write for illustrated booklets. 





KINGS STRENGTHEN YOUR HAND 





KING 


REGISTERED TRADE Maat 


Va mK i CONVEYORS - CRANES 
 ( aa .. PULLEY BLOCKS 


A KinG Marvex Electric Pulley Block and Runway Covered by British and Foreign Patents 




















Our representative will call on you—anywhere in the world, Guo. W. KING LTD., 13 ARGYLE WORKS, STEVENAGE. TELEPHONE: STEVENAGE 440 








WG FEATURES 


| 
QUTSTAND ie. 


Operation from pushbutton in lid, or elsewhere. 





+ + 


Tests show mechanically-stressed parts good for a million 
operations. 


High-switching capacity—passes B.S. frequent-duty switching 
capacity test of 90 amperes at 400 volts, 50-cycles at .45 
power factor 50 times at 3-second intervals. 


% Overcurrent releases of accurate solder-film pattern have the 
following features:— 


@ Hand reset. 
Vibration-proof. 


e 

@ Easily fitted overload heaters for any h.p. 
facilitates stocking. 

o 


Unauthorised change of overload setting 
impossible. 





Visit our Exhibit 


STAND C.417 


ar I DONOVAN 


Birmingham 











THE DONOVAN ELECTRICAL COMPANY LTD. 
Safuse Works ' Stechford Birmingham, 9 


LONDON DEPOT: 149-15, YORK WAY, N.7 
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In Donovan A.C. Starter Design 


TYPE A.30 SIZE |}. 


Up to 7ih.p. 


Closed View 
showing 

pushbuttons 
in lid. 














The Gledhill-Brook Company was 
intimately concerned with the 
earliest problems associated with 
the design and production of time 
recording machines. The first effi- 
cient electric-impulse recorders 
with accurate timekeeping inde- 
pendant of electric frequency or 
external influence were produced 
by Gledhill-Brook. 

One of industry’s urgent needs is 
the reduction of waste—especially 
the waste of time which costs money. That is where we are 
concerned and qualified to help. Our wide range of time- 
recording models covers most needs for the control of 
wages and labour. 














GLEDHILL - BROOK 





THE J.M.C. MODEL 


SPECIALLY DESIGNED FOR 
SMALL STAFFS 


This is a recent GLEDHILL-BROOK product. It records 
attendance times IN and OUT and job process times 
ON and OFF. It prints on the face of the card and 
requires the card to 
be headed on one 
side only. Fitted 
with patentGledhill- 
Brook electrical 
movement, or with 
mechanical move- 
ment if so desired. 


STEEL CASE 
CELLULOSE FINISH 











GLEDHILL-BROOK TIME RECORDERS LIMITED 


20, EMPIRE WORKS 


HUDDERSFIELD 


The 
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Mie mes 
COSsSOR presents... 


The new Cossor 
Double Beam Oscilloqraph 


m MODEL 1052 
Two similar amplifier channels with an approximate 
gain of 2000 and an upper frequency response of 3 
megacycles are features of this new Cossor Double 
Beam general purpose oscillograph. The repetitive or 
triggered time base has a sweep duration from 2C0 
milliseconds to 5 microseconds. 


The instrument will operate from power supplies of 
any of the various frequencies and voltages encountered 
in the Armed Services or from standard civil supply 
mains. The top and side panels are quickly detach- 
able to allow inspection and a removable plate at the 
rear of the instrument allows access to tube plates, 
anode and modulator. 


and, Voltage Calibralor 


MODEL 1433 








oa 


Primarily designed to be used with the new Cossor 
oscillograph the Cossor Voltage Calibrator model 1433 
provides an accurate means of calibration of input volt- 
ages to the plates or amplifiers of any oscillograph. 
Calibrating voltages are read directly from a wide scale 
meter without any computation being necessary. 
Measurements can be made to an accuracy of + 59 
and the instrument can be used in any application where 
a source of accurately-known voltage is required. 


ELECTRONIC aiways use 
. INSTRUMENTS @ggsgrR 


Write for illustrated leaflets about both of these instruments T UBES & 
A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 35 
HIGHBURY GROVE, LONDON, N.5 y ALVES 
C1.53 Telephone : CANonhury 1234 (33 lines) : 
Telegrams : Cossor, Norphone, London a 
Cables : Cossor, London 
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RCHANGEABLE 
INTERCH AN PE 


TH OE NGLANO 


, D 10, ENGLAND 
ROOM STREET “ SHEFFIELD 
N LTO, BROS : P J 
EDWARD PRYOR & © ‘ 3. TELEGRAMS 
D EFFIELD 23 
E SHEFFIEL 
|} TELEPHON 
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METAL SAWING MACHINES 


The ‘‘Hydrofeed’’ range includes Straight and Angular 
cutting models, ‘‘Automatics,’’ and special Billet 
cutting machines. 








Patent Interlocking Vices can grip several bars 
and awkward sections. 


Patent Hydraulic Circuit specially designed for 

Sawing. 

Capacities up to 134” diameter or 
24” x 10” R.S.J. 


‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades 





S.RUSSELL & SONS LIMITED*LEICESTER* ENGLAND 
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ELECTRICAR - a capital investment 


Electricar Industrial Plattorm Trucks have paia 
handsome dividends in better handling through 
out many industries for the past 30 years. They 
are quiet-running, safe, sturdy and easily handled 
Modei T.L.S.6, for example, is a cheap-to-run 
2-ton elevating platform-type truck built for 
long service. Others in the range include: 
T.L.R.6 (1) the one-ton version of the T.L.S.6; 
fixed-platform Electricars — T.U.20 and T.U.40A 
are light-weight general duty trucks of one and 
and two-ton capacities respectively (2), and 
T.U.40BA —a very heavy- 
duty two-ton truck (5). 















































Our local Sales and 
Service Engineer wil! be 
happy to advise on the 
performance and appli- 
cations of alli _ these 
vehicles. May we send 
him your address ? 

















MECHANICAL 
HANDLING 
EXHIBITION 


OLYMPIA JUNE 9-19 





See our exhibit 
on Stand D3 
Grand Hall. 


Sold and serviced throughout the World by :— 1.T.D. LTD., 95-99 LADBROKE GROVE, LONDON, W.1I!. Phone PARk 8070 (7 ‘ines) 


In association with Austin Crompton Parkinson Electric Vehicles Ltd 





When replying to advertisements please mention the Journal 





Lviii The Institution of Production Engineers Journal 





A relatively low-priced machine 
MG9 GRINDER for cylindrical or internal grinding 


to fine limits. 


The MG9 Grinder can be purchased as a plain cylindrical grinder or with 

additional internal grinding equipment. It will produce a high degree of 

surface finish, is built to very high standards and can be relied upon for 
accurate, trouble-free service. 


Work Swing 5” dia. Between Centres 9’. 
Fine Feed .00005". Dial Reading .0001’. 


SEND FOR PUBLICATION 901 





CABLES :— BEESTON 
MYFORD 

BEESTON NOTTINGHAM 
NOTTINGHAM ENGLAND 









“We are in the drawing office, Pollock, 
of the makers of a very famous machine, 
and they are all very busy redesigning 


the machine as a tubular construction.” 


The characteristics of steel 





tubes are better than solid 
sections. Steel tubes save weight 
and save machining and other 
production time. They are 
available in a vast range of sizes 
and in many different steels, 
and Accles & Pollock’s knowledge 
and experience is freely 
at your disposal to help you 
make the best use of them. 





C= = 
ACCLES & POLLOCK LTD., Oldbury, Birmingham, A ® Company 


Makers and manipulators of precision tubes in plain carbon, alloy and stainless steels, and other metals. Largest stocks in the country. 
TBw/el 
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The mechanism illustrated positively feeds 
the material, without the aid of springs, on \ 
the down stroke thus allowing maximum \ 
time for ejection of awkward parts on the \ 
up stroke, It also makes it possible to auto- 
matically feed progression tools where 
ejection on certain stages is by positive 
knockout. 
Feeding capacity of 0-3”, open-sided for 
easy loading of any width of material. 
Micrometer adjustment of feeding length. 





GAUGE & TOOLMAKERS 
EXHIBITION—STAND 19 


MAY 17th — 28th 


Mee Wid RK STOCK REEL ‘SCRAP CHOPPER 
wilh the CLARS and STOCK STRAIGHTNER ad Whe 












| LIMITED 


103 LANCASTER ROAD ~~ LADBROKE GROVE - LONDON: W.II Phone PARK 9451/2 





RATHBONE 


When replying to advertisements please mention the Journal 











For highest speed 
with absolute 


precision— specify 





No. 4 Turning and 








Screwing Brass Rods 





Ever higher speeds demand ever greater precision—and 
British industry needs both if production is to be increased 
and costs reduced. McKechnie Brothers have developed a 
range of standard high-speed turning and screwing rods, 
including the popular No. 4 and YS, all of which are guaran- 
teed to combine the correct alloy and temper for maximum 
machine speeds and longest tool life. For full details of these 
and other MKB free machining rods please write to— 


% You are cordially in- 
C vited tothe §& 
M KECHNIE MKB STAND D.500 
B.1.F. Birmingham, 
May 3-!4th 
BROTHERS LIMITED 


14, BERKELEY ST., LONDON, W.1!. Phone: Mayfair 6182-3-4 


Metal Works : Rotton Park Street, Birmingham, 16. 

Other Factories : Widnes, London, South Africa, New Zealand. 

Branch Offices: London, Leeds, Manchester, Newcastle-on-Tyne. 
Gloucester, Paris. 
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Pressing 
MANUFACTURING SCIENCE 


-A MODERN 








Strength , 
Weight 
Shape 


Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 


A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 
economically, often at a cost lower than would be 
practicable by any other process of manufacture. 


We are shortly to publish a series of 
leaflets illustrating pressings in current production 
as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these 
leaflets. 


This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between ” 
and 4” thick according to 
the area of the compon- 
ent. The press is fitted 
with hydro-pneumatic 
die cushions. Here it is 
producing half sections 
for chassis side box 
members, two at a time. 


Please address enquiries to: 


ven, JOHN THOMPSON 
? MOTOR PRESSINGS LIMITED 
——- WOLVERHAMPTON 
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HACKSAW BLADES 














Supplied in the following qualities: 
High Speed Steel 
Regular Tungsten (All Hard) 
Regular Tungsten (Spring Back) 
Regular Tungsten (Flexible) 


66 


they 

keep on 
cutting 
longer” 


All stages of production of a “CYCLONE” Hacksaw 
Blade, from steel melting onwards, are carried out 
within the E.S.C. organisation and carefully controlled 
to ensure a high standard of uniform quality and 
accuracy. 

The increased toughness in the teeth of these blades 
will give you a higher rate of production at a lower 
cost per cut. 

If you are not already a user, may we suggest you 
give them a trial. 





ENGLISH STEEL CORPORATION LTD 
Holme Lane Works, Sheffield 





When replying to advertisements please mention the Journal 








Storage Racking! 
Specialist advice and service can 
relieve busy executives of all their 
problems. Anything from a unit 
to a complete installation. 

Write for details. 


GASCOIGNE’S 


KEE KLAMP 


(Registered Trade Mark) 

TUBULAR STRUCTURES 
THE GEO. H. GASCOIGNE CO. LTD. 

546 GASCOIGNE HOUSE, READING, BERKS 
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Kee Klamps also make cycle racks—works benches—machinery guards, etc. 








(2) 
pVAIC 
HERE ARE THREE 
EXAMPLES 





particular 


INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 


cleaning problems 








This illustration shows a machine 
cleaning crank cases in the production 
line. It is equally capable of cleaning 
small parts in baskets. 








A power driven conveycr system is 
emploved with this cleaning machine 
for ball bearings. 


Trays carrying the work are pushed 
through on a roller conveyor by hand 
in this cleaning installation. 








Whilst offering a very wide variety of standard cleaning 
equipment, it is BRATBY policy, wherever possible to 
design the machine to meet the particular cleaning 
problem. Careful study of each individual problem 


Designed and Manufactured by 
SOLE AGENTS FOR GREAT BRITAIN 


GEO. H. HALES MACHINE TOOL CO. LTD. victoR HOUSE - | BAKER STREET - LONDON W.1 


ensures muximum efficiency and economy of the plant 
in operation. The illustrations show but a few of the 
specific types of Cleaning Machines designed by 
BRATBY for individual needs. 


BRATBY & HINCHLIFFE LTD *‘ SANDFORD STREET - ANCOATS : MANCHESTER 4 
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Throughout the world “BROOMWADE” 


Lxili 


and “RELIABILITY” are synonymous 








tov0ed ty = ll 


40 years service—and still in operation! 


“BROOMWADE” stationary air compressors have a reputation for longevity, but even we were surprised to learn that 
this veteran—installed at the William Beardmore & Co., Ltd., Parkhead Works, Glasgow, in September /9/3—had been 
in regular service without overhaul until 1949. Thirty-six years trouble-free service ! 


When dismantled at the “BROOMWADE?” works, the cylinders cleaned up at .020 in. oversize—a truly remarkable record 
after 36 years work. 


This compressor is still in service, together with three others purchased by the same firm in 1915, 1917 and 1919—-yes, 
‘“‘*BROOMWADE” and “RELIABILITY” are certainly synonymous. 


*‘BROOMWADE” pneumatic equipment is built to meet your requirements. 
“ BROOMWADE” offers you: 
* Expert technical advice on all your compressed air problems. 
Fe Complete world-wide, after-sales service by works trained personnel. 


= Low initial cost—early delivery. 





Air Compressors & Pneumatic Tools are used throughout the world. 


Fhotograph by courtesy of Messrs. William Beardmore & Co., Ltd. 





BROOM & WADE LTe.. HIGH WYCOMBE, ENGLAND, Telephone: High Wycombe !1630(10 lines) Telegrams: “Broom”, High Wycombe 
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“ Newallastic”’ 








bolts and studs 


have qualities which are abso- 


lutely unique. 


They have been 


tested by every known device, 
and have been proved to be 


stronger and 


more resistant 


to fatigue than bolts or studs 


made by the usual 


LP 


POSSILPARR 


method. 
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Up toh 













@ 48" Double pivot Articulated Arm. with Pacera M.5 


* E-X-T-E-N-S-1-0-N ARMS * 
W. J. MEDDINGS LIMITED 





16 BERKELEY STREET - LONDON: W.1I. Telephone: MAYfair 6417 


SALES OFFICE & SHOWROOMS 


“THROAT DEPTH 
1 with Stamdand Drill Head 


PACERA Extension Arms have been introduced 
as an inexpensive method of providing throat depth up 


to 48 for sheet work, 


fabrications, etc. These 
arms are suitable for 
mounting on walls, 
stanchions, girders or 


any suitable bracket. 





@ 32° Single pivot Arm, 
with Pacera M.4 ]” Head 
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why pick on us? 


Because this vacuum cleaner fan motor housing 
really is the cat’s whiskers. It’s light 
(for the housewife’s sake), and strong 
(to protect the mechanism that goes inside). 
And we cast the whole complicated thing 
in one simple operation, by pressure 
y y . . die casting. Can you think of 
el 7 | N a better way of doing it? 





the whole in one 


BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


EDWARD ROAD - NEW BARNET - HERTS. - TELEPHONE: BARNET 9211 


=> << ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS - NORTHUMBERLAND - NORTH SHIELDS 2100 
— ar canrear oo 

CRC 24 
E 4 


When replying to advertisements please mention the Journal 
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measure metal hardness 


: on the spot 
A aN 


, ill / e WITH THE (MSE) PORTABLE METAL HARDNESS TESTER 


Accurate to +1.5 pts. Rockwell or +5.0 pts." Brinell, 
this small, handy tester can be used on any size, 
shape or type of metal (except rough castings and 
very small components). Just take it to the job, 
place on a convenient spot and depress the hand- 
grips. | Note—no clamps or attachments needed. 
For fuller details, write for publication 740/P.E. 








— me eee ee ce ee eee eee ee ee ee a oe we ew = - 


MACHINE SHOP EQUIPMENT LTD. 


Spenser Street, London, S.W.1|. Telephone: ViCtoria 6086 


CANADIAN M.S.E. LIMITED M.S.E. (AUSTRALIA) PTY., LTD. 
171 Kipling Avenue South, Toronto 18, Ontario 354 Lonsdale Street, Melbourne, C.! 











” 1. Crop form after Auto D 
( turning. Pierce holes and 

' form Location Studs. 

Pierce the two smaller 

holes and crop form at 

small end. Pierce centre 

hole. 
















2. Three hollow rivets 3. Wheel stabbed to form keys. 
and single ball end Single operation. 

rivet fastened. Single 

cperation. 


4. Hollow rivets on 
saddle fastened. 


Single operation. 5. Forming on Strapholders. 
H.3 H.5 
Capacity... at > ee 2 ton 


TOGGLE PVHALI, | = | : ~ | Throat to centre of Ram 23 in 34 in. 


Maximum distance Ram 


} ne toTable.. ...  ... 42in. Thin. 
BENCH wiih iiteetiin teane we oa ia. 23 in. 


@ Leaflet obtainable from:— 





SMART «& BROWN (Machine Tools) LTD. 


24-25 MANCHESTER SQUARE, LONDON, W.I. 


Telephone: WELBECK 7941 (PBX Cable SMARTOOL: WESDO LONDON 





Rathbone 
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continuous 


GOPPER BRAZIN Ge 
PURNACES with 


Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 


ment. Extensive production trials have 





taken place and the following advantages 
proved :— 


* Element replacement is easy and can 
‘ take place, if necessary, while the 
furnace is in operation. 


* Element replacement does not involve 
rebricking, and expensive downtime is 
q thus reduced. 


» * Element life is no shorter than with 
conventional nickel-chromium resistors. 













Gj HEAT! NG 
CTION 
eys. also inDU 
For brazing a small part toa 
) large article, induction heat- 
ing equipment is the answer; Designs are completed for standard 6”, 8” 
localieed heat means 0 and |2” furnaces ; may we send details ? We 
wasted heat and a ‘‘machine 
45 tool’’ approach to equipment should also be pleased to arrange a visit to 
; design makes the process our Heat Treatment Division, near the main 
= ideal f i ducti 
: antity- tion 
} in. ee eee works in Tyburn Road, where test pieces can 
methods. The Birlec Induc- 
| in. tion Heating Division will be be brazed in a furnace of this type. 
Sin. glad to advise on individual 









Sales and service offices in LONDON 


applications. 


Illustration left: A standard 5kW unit, 
for brazing carbide tool tips. 


ERDINGTON + BIRMINGHAM - 
* SHEFFIELD + NEWCASTLE-ON-TYNE + GLASGOW 








SM/B.2134.54 
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--.- but you can get a far better finish 





~ 


we GAS [INF RA-RED 














GAS INFRA-RED installations by Parkinson 
and Cowan not only speed up the rate of drying 
but ensure a better finish at the same time. 

Our illustration shows tinplate cans being dried 
in 1} minutes by three 2 ft. diameter Gas Infra- 
Red tunnel units with a torsional type conveyor. 
These tinplate cans emerged with a finish 
unobtainable by any other means in so short a 
space of time. 

Put GAS INFRA-RED to work in your factory. 
We shall be glad to let you have full details. 


PARKINSON AND COWAN INDUSTRIAL PRODUCTS 


(A DIVISION OF PARKINSON AND COWAN LIMITED) 
DEPT. 12, COTTAGE LANE WORKS, CITY ROAD, LONDON, E.C.1 PHONE: CLERKENWELL 1766/7 

















SPECIALISTS IN RGR Oo NING 





It is definitely 
to YOUR 
advantage... 








to contact BERRIDGE if it is a question of 
rebuilding. A specialised service is available for 
most types of machine tools. May we send a 
representative to your works to discuss your 
rebuilding and overhaul problems? 


The Institution of Production Engineers Journal 


One of a series illustrating the coverage given by 
THE MACHINIST to specific subjects of particular importance 
to the metalworking industry. 








In the fifty-two issues of Volume 97 
(January to December, 1953) articles were published 
under no less than 79 main subject classifications — of 
which Powder Metallurgy and Coolants were but two ; 
in addition, news and views from 30 overseas countries 
were reported upon while the regular features 
included PRACTICAL IDEAS (of special interest to 
the smaller firm) BUSINESS OPPORTUNITIES, 
TRADE NOTES and INDUSTRIAL NEWS REPORT. 
If you would like to know more about 
THE MACHINIST, to see a Specimen Copy, 
List of Special Reports, complete Index to 














address below. 
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Volume 97, etc.: please write to the / 
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POWDER METALLURGY 


Rapid progress has been made in the techniques for 
producing parts from Powdered Metals and the field of 
application of this process has correspondingly widened. 
THE MACHINIST has kept its readers fully informed of develop- 
ments here and has recently published a comprehensive 
review ‘What Powder Metallurgy can do” followed up by 
actual case studies. Several hundred parts produced by 
the Powder Metallurgy process have been illustrated. 


COOLANTS 


A positive increase in machine shop efficiency is clearly 
indicated by recent important developments in cutting coolants 
and their application. THE MACHINIST has published exclusive 
articles on Oil Mist Cooling, Jet Cooling, Carbon Dioxide 
Cooling and others which have made a real contribution to this 
vitally important subject. 


Articles of real practical help such as these are available 
only to subscribers to THE MACHINIST. The annual 
subscription fee is 65s. while a three year subscription 
costs only 130s. 


THE 


ACIIIINIST 


A BRITISH McGRAW-HILL PUBLICATION 


fic GRAW-HILL HOUSE, 95 FARRINGDON STREET, LONDON, E.C.4. 















MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS 
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$ your problem? 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS . . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


Cr77 7770) 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


REDFERN’'S RUBBER WORKS LTD - HYDE - CHESHIRE 


T.P.382 








SPECIAL TOOLS 


For work above 
the average... 


UNIVERSAL TOOLS 
LIMITED 


JIGS AND FIXTURES 
PLASTIC MOULDS 


PRESS TOOLS 
DIE-CASTING MOULDS 


TRAMWAY PATH, MITCHAM, SURREY. Telephone: MlTcham 1624 
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A Customer’s Comment : 


Since using ‘‘ Neven”” Tools our cost per unit in the Tool Room has been 
reduced to a fraction of a }d. from 23d. per unit when using other 
forms of diamond tools. 

Over twenty years ago Mr. Neven introduced his Impregnated 
Diamond Tools. Great technical advances have been made in succeeding 
years and production is still under the personal supervision of Mr. Neven 
Our latest catalogue gives the widest range of Diamond Tools yet listed 
for working tungsten carbide, glass, quartz, stone, ceramics and hard 
refractories, etc. 


Keep right up to date by sending for a copy today. 


IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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SUPER CENTRE 
ae oat A permanent Hardened and Ground Socket 
ye . a : with RENEWABLE HIGH SPEED STEEL 
‘ WwW. a J INSERT. Standard inter-changeable 
inserts enable centre to be 


7 quickly replaced. 


STANDARD SOLID CENTRES 


Precision ground to give 

perfect concentricity. Tapers to 

standard gauges. Made in High Grade 

CARBON ALLOY STEEL, lh HIGH 
SPEED STEEL BUTT WELD 


ARCHER 


BALL & ROLLER BEARING TYPES 


REVOLVING GENTRES 


All types of centres are made from the best grade 

steel, and are designed to give greater efficiency. 

Take higher speeds, and remain true under the most 
REVOLVING CENTRES strenuous conditions of present day engineering. 
Revolve with the work ae ASK FOR LISTS NOS. 50B and a5 

and can thus stand up to the 


“a haher speeds aod tae’ ~~ FRANK GUYLEE & SON LTD 


\Z engineering practice. 
SMALL-TOOLS ARCHER TOOL WORKS MILLHOUSES - SHEFFIELD 


aed 
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UNIVERSAL JOINTS 


Are unsurpassed for Efficiency, Power and Endurance 
ME Joints are manufactured under ideal conditions, 
by specially designed single purpose plant. Rigid in- 
spection of components is made after each opera- 
tion,and heattreatmentsarescientificallycontrolled. 





*‘HOOKES’ TYPE ‘ME’ PATENT UNIVERSAL *‘HOOKES’ TYPE LIGHT 
UNIVERSAL JOINT BALL JOINT SERIES UNIVERSAL JOINT 
For less severe duty than Combineshigh loadcarry- Designed for light duty. 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and 
TYPES AND SIZES stands some tension or design and utmost reliab- compression loads are 
compression loads. ifity. 92% —98%, efficient allowable. 
OF JOINTS (N.P.L. certified). 


THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 


Tel.: ELMBRIDGE 3352/3/4 'Grams.: PRECISION, SURBITON 
Air Ministry Gauge Test House Authority 89755/31 
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TALKING MACHINE SHOP... 


“Cast iron eh? 


ket 
ble 
be 


Of course, now we 





machine wet” 


“Since the production team introduced 
IRONEDGE, we’ve had no more 
rade . ; cae 
ney. trouble with cast iron. Production is up 
nost b 
\ and everybody’s happy. 





_. magi lll» WY 


‘ing. 


When we machined dry, the high duty 
iron we used was a terror on the tools. 
They lost contour in next to no time 
and the electric motor bearings were 
wrecked by a fine, dry dust. The com- 
ponent finish wasn’t too good either. 


IRONEDGE has stopped all that. Cut- 
ting tools now last longer, we get 
remarkable finish when grinding, that 
destructive dust is washed away — and 
the inspectors are more than satisfied. 


ce 


It’s economical, too. We’re using a 1:25 





> dilution upwards, and the results speak 
for themselves. ” 
Finish Fae ewes 3 - alloy an roll for a steel strip mill 
using rich Siegen Grinder, Norton 36 ins. dia. x ’ , , ] 
4 ins. wheel travelling at 6,505 surface feet|min and Write f vie Publication S.P.173 which 
flow of IRONEDGE 1: 40. gives full details of the Fletcher Miller 


aie s Cutting Fluids. 
) oS ° * 
BIF culling wilh — 


5-14 May 208 











PERG ITTT) CUTTING FLUIDS 


FLETCHER MILLER LTD. ALMA MILLS -HYDE-CHESHIRE 
Telephone Hyde 78! (5 lines) Telegrams Emulsion, Hyde 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 








Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lrtp. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 



















1 typical profiling iob on the Wadkin Heavy Duty 
Router L.U 





Machining 
NON-FERROUS 
METALS 


at High Speeds! 


Hundreds of production engineers have found that the 
fastest method of cutting, shaping, or profiling non-ferrous 
metals is by High Speed Routing. Working with inexpen- 
sive jigs and on the former pin principle using cutter 
speeds up to 24,000 r.pm., Wadkin Routers have proved 
their ability to reduce production times on a wide range of 
jobs, from hours to minutes. Two distinct types are 
available : the Fixed Head as illustrated and the Radial 
Arm type. With our unrivalled experience and knowledge 
of routing non-ferrous metals we should be glad to advise 
on the application of these machines to your work. 








* ua 
Cutting internal profile of windscreen frame on Wadkin 
Router L.S.M. (Guard swung open to show cutting 
action). 





* 
Telephone ai Rh Telephone : 


Leicester 67114 MAYfair 7048-9 


Wadkin Ltd., Green Lane Works, Leicester. 
London Office: 62-64, Brook Street, W.1|. 











Th 


urnal 





the 
ous 
en- 
tter 
ved 
> of 
are 
Jial 
dge 
vise 


ie: 
7048-9 








The Institution of Production Engineers Journal LXXV 








erect 


Eig These are some extracts 
iqep from the Report on the NEW 
versatile V.4 Gear Generator 


by a well-known Engineering Journal * 


‘The extreme flexibility of this type of Machine is 
not always fully realised...’ 
‘Even more remarkable is the variety of intricate 


shapes that can be 


turned out... 


@ EXTERNAL 
HELICAL 


@ EXTERNAL 
SPUR 


@ INTERNAL 
SPUR & HELICAL 






“SYRES 


> : : @ INTRICATE 
cal External and internal spur and helical FORMS 


gears, splines and serrations can be 
produced at high output rates with great accuracy, and 
a Rack Cutting Attachment is available for generating 
spur and helical racks. Furthermore, intricate shapes that 





@ SPUR & HELICAL 
could otherwise only be produced in the tool room, can RACKS 


be formed exactly to size as a routine operation. Set up 
is simple — there are no cams to change, and the controls 
are grouped for ease of operation. 


For gears up to 4} in. dia. and Z in. face, @ INTRICATE FORM 
and racks up to 6 ins. long FROM 
Reasonably short delivery dates are offered FLAT SECTION 


%* “Machinery Lloyd”. Reprints of this 
Report available on request to: 


W. E. SYKES LIMITED 


STAINES * MIDDLESEX + ENGLAND 


Telephone: STAINES 4281 (6 lines) Telegrams: “SYKUTTER STAINES” 








When replying to advertisements please mention the Journal 
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GENERAL REMOTE CONTROL USES 


OPERATING from an accessible point, 
switches, valves and other electrical and 
mechanical devices located in remote or 
Flexible shafts are 
readily adapted for either manual or 


inaccessible places. 


automotive operation of controls. 


OPERATING any element requiring 
rotation or push-pull movement or both, 
with the controlled element close to or at 
a distance from the control point. Where 
an element requires both push-pull and 
rotation, both actions can be accom- 
plished with a single shaft. 


OPERATING indicators and indicating 
devices of all kinds. 


CENTRALIZING operational adjustment 
and controls of machines and other 
equipment at a single point convenient 
to the operator. 


PROVIDING controls that free operators 
from mechanical or electrical hazards. 


By The S. S. White Compony monu- 

fectures stondord shafts and is 
prepored to develop special shofts 
providing sensitive control over 
long and short distances. 


€o. OF CREAT BRITAIN LTD 
—INDUSTRIAL Divisiori - 


Britannia Works, 
St. Pancras Way, 


LONDON, N.W.! 





Phone: EUSton 5393 
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MICRO-SWITCHES i 
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Industry’s Automatic Choice 7] 

y 

mm Vaal 





THE NEW WICKMAN 
I"6-SPINDLE AUTOMATIC... 


This recent addition to the famous Wickman range of 
Automatics employs three Burgess Micro-Switches. One 
energises a solenoid which trips the feed when the feed 
safety clutch disengages as a result of overload. The 
other two disengage the bar feed clutch when any spindle 
runs out of bar stock. All three Micro-Switches are our 
robust metalclad type, reference MK. 3BR-MS, provided 
with conduit entry. 


Burgess Micro - Switches 
provide the reliable and 
accurate answer to so 
many automatic switch- 
ing problems, as W’ckman 
Ltd. have discovered. If 
you have such a problem, 
why not consult our en- 
gineers? Catalogue No. 
50/15 contains details of 
our standard range. 





BURGESS PRODUCTS COMPANY LTD 
Micro-Switch Division 


DUKES WAY, TEAM VALLEY, GATESHEAD |!1 
Telephone: Low Fell 75322 (3 lines) 
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Jp) SPECIAL PURPOSE MACHINES 













19° Centre Sliding Bed Lathe 


This machine was specially designed for turning and boring work 
on large diameter flanged forgings. The headstock is driven 
through a 25 h.p. D.C. motor with a speed range of 300 to 900 r.p.m. 
This, in conjunction with 4 changes of speed in the headstock, gives 


an infinitely variable speed range of 1 to 60 r.p.m. 





Power operated sliding and surfacing feeds are provided, as well 
as for screwcutting. The feed ranges are 5 to 50 c.p.i. or 10 to 100 
c.p.i., threads cut from | to 28 t.p.i. 


The faceplate is 6 feet diameter and carries removable faceplate 
jaws. 


Capacity Specification 


Maximum between centres, gap open ... 12ft. Oin. 
Maximum swing in gap et ...  7ft. Yin. 
Maximum length in gap = ...  4ft. Oin. 
Maximum swing over bed _... ...  3ft. 2in. 


Approximate nett weight ak - 15 tons 








Well-known for over 80 years as manufacturers of high class SPECIAL 
centre lathes, we also design and build a wide range of special MACHINES 
purpose machines. Send us details of your problem; we shall FOR 
be pleased to prepare and submit proposals for your SPECIAL 
consideration. 
JOBS 


Designed and manufactured by 


NRY BROADBENT LTD 


SOWERBY BRIDGE+> YORKSHIRE «< Telephone Halifax 81331 
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HE ZINC ALLOY DIE CASTERS ASSOCIATION 
includes all the leading zinc alloy die casters in the U.K. 
The Association and its Members welcome all enquiries on 
the properties, design and application of the castings. Prob- 
lems are submitted anonymously to the experts on its 
Technical Committee whose verdict is impartial. A list of 
publications will be sent on request. Enquiries regarding 
the supply of castings should be sent to Members whose 
names are given below. The Association is a non-trading 
body and is in no way concerned with any questions of price. 
FULL MEMBERS Firms mainly engaged in the pro- 
duction of castings for general sale. 


ADVANCED PRESSURE DIE- JOHN AND (WOLVER 
CASTING CO. LTD., B’HAM HAMPTON) LTD 


ALLOY PRESSURE DIE PRO- KAYE ALLOY CASTINGS 
DUCTS LTD., WILLENHALL LTD., BIRMINGHAM. 


THOMAS 7 Saale & CO ETAL C oe LTD 
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This way ovt Of Your 
‘flexible’ Woblems | 


Use our experience and service as makers and 


ME 
LTD., BURN WORCESTE 


AVON DIECASTING CO. LTD.. ORB ENGINEERING WORKS 
BIRMINGHAM. LTD., MANCHESTER. 


BIRMINGHAM uum PATENT vas acces co 
CASTING (1903) CO. LTD LTD., LOND 


BRITISH DIE CASTING & SHAW FOUNDRY CO., WIL 
ENG. CO. LTD., LONDON. LENHALL. 


BURDON & MILES _ LTD., 





ENFIELD HIGHWAY, MIDDX. 


CHASE NON-FERROUS 
METAL CO. LTD., ENFIELD. 


DIE CASTING MACHINE 
TOOLS LTD., LONDON 
DYSON & CO. ENFIELD (1919) 
LTD., ENFIELD. 

FRY’S R eed TINGS LTD.. 
LONDC 

GILLS PRESSURE CASTINGS. 
BIRMINGHAM 


SPARKLETS LTD., LONDON 


STREBOR DIECASTING CO 
LTD., RADCLIFFE, LANCS. 


T. A. L. DEVELOPMENTS 
LTD., LONDON 


UNIVERSAL ENGINEERING 
CO., NOTTINGHAM. 


Ww ren DIECASTING LTD 
BRISTO 


Soe eet TON DIE- 
ASTING CO. LTD., WOL 
VERHAMPTON 


ASSOCIATE MEMBERS Firms mainly engaged in 


the production of castings for use in their own products. 


ACME WRINGERS LTD. 
GLASGOW 


AC-DELCO (GEN. MOTORS 
LTD.), DUNSTABLE 
ARMSTRONG’S PATENTS CO 
LTD., BEVERLEY, YORK- 
SHIRE. 


T. AVERY LTD., BIR- 
MINGHAM. 


*. wk HLEY ENGINEERING 
. LTD., SLOUGH. 


BRITISH _THOMSON-HOUS- 
TON CO. LTD., BIRMINGHAM. 


WM. COS THORD & CO. 
LTD., CARLISLE 


EVERED & CO. LTD., SMETH- 
WICK. 


GEORGE GOODMAN LTD., 
BIRMINGHAM. 


CHARLES HILL & CO. LTD., 
BIRMINGHAM. 


INGALL, PARSONS, CLIVE & 
CoO. LTD.. BIRMINGHAM. 


-_~ aap An. D KE we et sums 
» WEST BKOMWICH 


LAN-BAR LIMITED, BIR- 
MINGHAM. 


JOSEPH LUCAS LTD., BIR- 
MINGHAM. 


MECCANO LTD., LIVERPOOL 


- TROPOLITAN PLASTICS 
LTD., DEPTFORD. 


METTOY CO. LTD.. NORTH- 
AMPTON. 


PHILLIPS & CROSS LTD 
BIRMINGHAM. 


RAWLINGS —§ MANUFACTUR- 
ING CO. LTD., LONDON 


STANMORE ENGINEERING 
CO. LTD., STANMORE, 
MIDDLESEX. 

WITHERS (WALSALL) LTD. 
WALSALL. 

YALE & TOWNE MANUFAC- 
TURING CO., WILLENHALL, 
STAFFS. 


ZADGA) 





ZING ALLOY DIE CASTERS ASSOCIATION 


Lincoln House, Turl Street, Oxford. Telephone Oxford 48088 


suppliers of every kind of flexible tubing and 
hose to find the most economical solution to 
your problems. Call at our London Showrooms 
—where hundreds of samples and photographs 
of special applications can be seen —or let us 
send someone to talk things over with you. 


Compofiex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited. Factories at 
Diggle Nr. Oldham and South Wimbledon 


Write now for 
“ COMPOFLEX FLEXIBLE TUBING & HOSES ” 
our new descriptive brochure which includes 


GAS AND AIR HOSE ~ SUCTION AND DELIVERY HOSE METALLIC 
FLEXIBLES - RUBBER FLEXIBLES - “SPECIALS” ETC’ FITTINGS AND 
COUPLINGS - COMPOTAPE 










If there is a ‘flexible’ 
answer—you Il find it at 


26 Grosvenor Gardens, S.W.| 


"Phone : SLOANE 61/85 (3 lines) or 5109 (2 lines) 
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What are Unbrako standards ? 

Didn’t you know? Well, they’re the five types of socket 
head screws which you see illustrated. Precision formed, 
close tolerance screws which meet the everyday needs of 





engineering. 
Available in B.S.F., Whitworth, B.A., Metric, A.N.C., 
A.N.F., and Unified threads in all sizes. 


Made to the exacting quality specification 
of the world’s largest specialist screw manufacturers, 
they are always obtainable from Unbrako Distributors throughout the world. 


UNBRAKO SOCKET SCREW co. LTD. 
COVENTRY ENGLAND 





When replying to advertisements please mention the Journal 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 
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@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE MAINTENANCE TIME 
AND COST 


@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 

@ ELIMINATE CUMBERSOME 

FLOOR FIXINGS 











Standard Size 











‘ , 18 x 18x &” 
? 
Yonetiy Rotary indexing fixtures handle two types of rocker 
levers, and a tappet screw. Ejection of hardened 
components is automatic. Each index brings a new 
component ——_ the induction coil, which ye 
to approx. 850 deg. C. in 8 secs. Output . 
components per hour. Manufactured by: 
Write jor practical proof of how your own products could be improved by this ° s 
esha omptd scale-free and distortionless method of local hardening. VU LCASCOT (G reat Britain) LTD 
_ 
radio heaters Itd « wokingham berks 87-89, ABBEY ROAD LONDON. N.W.8 
. » N.W.S. 
Phone: Wokingham 1030/2 PHONE: MAIDA VALE 7374 & 7375. ‘GRAMS: VULCASCOT MAIDA VALE LONDON 





TF RIVET SPINNING Consult 
MACHINES 
SPECIALISTS 








for effortiess silent rivetting ! 


Whether it’s a small aluminium 
rivet in a fragile component or a 
large steel stud in a gear box, a 
TT Rivet Spinner will give it a 
perfectly finished head and im- 
prove the look of your product. 
The process is quick and efficient— 
and it is equally suitable in 
certain applications for spinning 
over bushes and flanges. Models 
available for Foot or Air Opera- 
tion, with capacity up to jin. 
dia. in steel. We also manufac- 
ture a full range of Rotary 
Vibrating Rivetting Hammers, 
We offer our expert advice and 


For the Design, Develop- 
ment and Manufacture of 


SPECIAL PURPOSE MACHINES 
Gaucea TOR «JIGS - FIXTURES - PRESS TOOLS 











shall be pleased to demonstrate EXHIBITION 4 oP . 
and every type of Precision Engineering 
on your samples. 
y P Stand 37 to close limits and high quality 
Contact your usual Machine RS.5. WMD. yin. Cap. May I7th-28th 
Too! Merchant or:— Foot Operated Rivet Spinning 
Machine 
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TURNER MACHINE TOOLS LTD. JUG & TOOL e2 a 


45.46, PRIMMEEETREET - GiRMINGHAM . 4 LEYTOOL WORKS, HIGH RD., LEYTON, LONDON, E.10 


Phone: Leytonstone 5022-4 
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- Tailored for the job 


The lighting of many processes is vital to the smooth and rapid flow of 
work and to the quality of the finished product. For example, poor 
lighting could make a spray tunnel into a bottle-neck — each job taking 
a little too long, a little portion missed, a return to the spray line — and 
so the whole production line marks time. Whatever form it takes, good 
lighting not only helps to provide a satisfactory working environment but 
is an active production tool. 

Fluorescent lighting is as good as daylight — only more consistent. It 
is efficient ; it is economical; and it is flexible. You can ‘ tailor’ it, easily 
and exactly, to the special requirements of production at all stages. 


Electricity 


hen _replyi 


2ntion € 


Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
materials. The new Electricity and Pro- 
ductivity series of books includes one on 
lighting — “ Lighting in Industry ”. Copies 
can be obtained, price 9/- post free, from 
E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


\\ Nee et a ae oti ae rr are 
Toy U IVI iti | ji ; 
NARS Issued by the British Electrical Development Association 


lournal 











prefer 
KIRKSTALL 


bright steel bars 


P. CARBON AND ALLOY ALSO 
“A FULLY HEAT TREATED TO 
\ 1 ENGINEERING SPECIFICATIONS 


- KIRKSTALL FORGE ENGINEERING LTD. LEEDS 5 
Tel: Horsforth 2821 
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RKLETS 
PRESSURE 
 DIE- CASTING 


makes it easier for you 


This spotlight, h Seep 10 separate items 
including t the supporting stirrup and the adjustable clamp- 


pnt = dimensions a 
when assembled : 12” long 

by 8’ diam. Reproduced 
by courtesy of the Strand 
Electric & Engineering 
Co. Ltd. 


ing assembly, resulted from close co-operation in the design 
Stage between our customer and ourselves. All components 
are cast to very fine dimensional tolerances to ensure 
accurate fitting and, apart from the tapping of the screws, 
machining has been almost entirely eliminated 
For over half a century we have specialis ised in die-casting 
in zinc, aluminium, tn and lead alloys. Why not send your 
next enquiry to Spark ? 


For advice and quotation, write to: 


SPARKLETS LIMITED 


DEPT. DV, QUEEN STREET, TOTTENHAM, LONDON, N.17 




















Have you a cleaning problem ? 
LET OUR EXPERTS HELP YOU! 
ciicstalitie : 


D.P. CLEANING AND DEGREASING 
COMPOUNDS 





D.P. EMULSION CONCENTRATE 
PHOSMELYTE AO cleaner & rust-pro- 


tective for steel sheets and assemblies 
CHALCO DERUSTING POWDER 


CHALCO STRIPPA for removing paint | 
and enamel from all metals 


DESPO (SALES) LTD. 


Metal Finishing Plant Materials Chemicals 


30 PANCRAS ROAD, LONDON, N.W.!I | 


Telegrams : 
FINISHING, PHONE, LONDON 


Telephone : 
TERminus 2108/9 
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OR DRILLING sive? Mas , 
WITH THE Jay-Dee ATTACHMENT 


» Predetermined tapping torque 


» 


No vertical pounding when 
bottom hole tapping 


Same tap adaptors 
for all metals 


» 


» Split-second tool change 


Sole Distributors in the United Kingdon 
Ab 4. ¢ sR) SMALL TOOLS DIVISION 
2 ECCLESTON ST., LONDON, S.W.I. SLO: 0388 9 


MACHINE TOOL CO. LTD 
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Conveyors 
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Complete Telpher 


‘ G Installations 


something 






Sand Storage 
Hoppers 






worth 











your 
k ing 

1.17 
Paterson Hughes Mech- 

— anical Handling Systems 

are used in almost every 

industry in the world. 

C 





Sand Conditioning Plant 





f 
VISIT OUR STAND No. D.10, GRAND HALL, Overhead Chain Conveyors 
MECHANICAL HANDLING EXHIBITION. 
OLYMPIA, JUNE 9th — 19th 
& LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 - Phone TEMPLE BAR 7274-6 
ON p! AT E R » O N H L G I | F S BIRMINGHAM 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM 15 ‘ Phone EDGBASTON 2957-6 
388 9 ENGINEERING COMPANY IIMITED 





GLASGOW - WYNDFORD WORKS, MARYHILL, GLASGOW - Phone MARYHILL 2172-4 


~~ '@. : “| i. i i . . . : ‘SOCRe = 








Flexello 


about castors 


+ 


Of We make every conceivable 
type of castor. Among them 
there must be one just right 
for your job. For special 


be glad to 
quote. 





FLE XELLO CASTORS & WHEELS LIMITED 
Trading Estate, Slough, Bucks. Telephone: Slough 24121 (8 lines) 
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FOR CUTTING-OFF 
OPERATIONS.... 


Designed and _pro- 
duced for accurate 
and economical 
cutting-off light 
aluminium extruded sec- 
tions and light aluminium 
castings. Its extreme 
accuracy, high productiv- 
ity and ease of working 
make it an_ essential 
machine where the cutting- 
off, mitreing and com- 
pound mitreing of sections 
have to be carried out. 
The work remains station- 
ary whilst the cutting is 
being done. 











OST of 
n is votatabl. 











THE MIDLAND SAW & TOOL CO., LIMITED 
MIDSAW WORKS, POPE STREET, BIRMINGMAM, | *¢ CUT-OFF ’’ 
"Phone: COLmore 4245/6 Grams: Midsaw Birmingham 
London Office: 44/45 Tower Hill, E.C.3. "Phone: ROYal 1461/4 MACHIN E 














SUCCESS ISN'T IN 
SQUARE FEET 


-&ts in Craftsmens 
Hands / 


The nation’s projects demand 
precision. For the jet turbine 
Our sucess tat programme and other national 
in space—it’s in work, we devote over 25,000 sq. 
CRAFTSMEN ft. of floor space to making Jigs, 


Fixtures and Press Tools for 










quick delivery. 





For craftsman-made Tools, contact 


NGINEERING 
Co.,LTD. 
VICTORIA WORKS, BINGLEY, YORKSHIRE 


TEL BINGLEY 3506 GRAMS: DEE-KAY, BINGLEY 


























replaced 
promptly and 
accurately 

= by ths —— 


We supply Spurs, Spirals, 
Bevels, Worms and Wheels, 
complete or from customers 
blanks. 

Your enquiries will receive 
prompt and reliable 
attention. 





RELIANCE GEAR & ENGINEERING CO. (SALFORD) LTD 


DICKINSON STREET SPRINGFIELD LANE id SALFORLE 


Phone: BlAckfriars 0164 & 1715 
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5 | you" 
ie - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























| 
A 
, 


[-OFF”’ 
CHINE 








Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 








(uaranteed 
Precision 
Accuracy 

































































GAUGES LIMITED 


HARPER ROAD . WYTHENSHAWE MANCHESTER 


Phone:- WYTHENSHAWE 2215 'Grams:- PNEUTOOLS, PHONE 


When replying to advertisements please mention the Journal 
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% Onbeatable fn repelilim wok... 


Quicker and cheaper than air or screw operation—one simple pull or push 







4 
speedy insertion and removal of the component. 


of handle gives instant rigid grip or 3"! opening to facilitate easy and 





Thrust taken by rigid fixed jaw—Handle adjust- 
@ Max. Capacity 2" : : . . 
sli able for right or left hand or vertical 


',% c ; >, 1 ees e 
- eae operation. 
@ = Price £12. 15. O. ex. stock 
iT) 99 
Soft cast steel jig drilled jaw blank ACVOKE Q 
— 

always in stock to save you time and mone, VICK GRIP 

A a % SHELVOKE LIM i E © B RM COR GHA : 6 


7056 











Write to Dept. A.2 for DATA SHEETS 


Anderton 





STOCK TELEG RAMS 
RANGE CIRCLIPS 
A” 10 BINGLEY 


ANDERTON SPRINGS LTD. - BINGLEY - Phone Bingley 2226 & 235! Cc 7 R Cc i { P *, 








WOOLWICH POLYTECHNIC 


COMMERCE AND MANAGEMENT STUDIES FOR ADVERTISEMENT SPACE 


Short Full-time Courses for Supervisors, Trade hi ' 
Unionists, etc. in this Journa 


All Courses to the end of May 1954 are FULL 


PLEASE CONTACT 


The following Courses are offered from June 1954 to June 1955 


Three-week Courses—Production Planning and Control 7. G. SCO TT & SON LIMITED 


No. 1 i4th June, 19054 - end Juiy, 1954 
No. 2 6th June, 195 - - - ist July, 1955 


Crown House, 143/7, Regent Street 


Four-week Courses—Industrial Engineering (Work Study) for Supervisors 


No.1 4th October, 1954 - - - aoth October, 1954 
No.2 10th January, 1955 - - - jth February, 1955 London, Wl 
No.3 7th March, 1955 ° « - st April, 1955 


(Telephone: Regent 3891) 


Four-week Courses—Iindustrial Relations and Preductivity 
for Trade Unionists 


No. 1 «st November, 1954 - - + 26th November, 1954 
No.2 7th February, 1955- - - - 4th March, 1955 
No.3 25th April, 1955 - zoth May, 1955 


Members of these courses are sponsored by Trade Unions 


hut members from individual firms are also eligible. 
Three-week Course—Human Relations for Foremen RATES AND FULL CIRCULATION 
No. 1 29th November, 1954 17th December, 1954 


DETAILS ON REQUEST 


Write to Head of Department, Woolwich Polytechnic, Thomas Street, 
London, $.E£./8, for further particulars and reservation form. 
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MIDLAND INDUSTRY | 


When a manufacturer wants help he does not wish to be 
kept waiting. His problems are urgent and delays do not 
improve matters. That is why we restrict our area of 
operations as works representatives for Mitchell Lathes, 
Granor Shaping Machines and Lathes and Rushworth 
Sheet Metal Working Machinery in the seven Midland 
Counties. Only in this way can we guarantee the on-the- 





spot service our customers require—a policy which has We supply and service Granor high speed 
proved mutually advantageous for many years. Heavy Duty Lathes, 11”, 13” and 
¥ Our technical repre- 15” centres. 
sentatives will be glad May we send you details? 










to render you all the 
help and _ assistance 
possible. Your en- 
quiries will receive 
immediate attention. 








ESTABLISHED 1887  <—— 
COMMERCIAL ST- BIRMINGHAM: i Ce AI 


NE mIOLAN 


BROWN < SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 


ty HSHICHAROSONESONS —Y, 





Your own machines re-built — 
to original specification “ =i ~ 





f ” wales 
i om — 4 # eam . 


THIS SPEGIALISED SERVICE —ah 4 
IS ALSO OFFERED ON ee == 


@ 


May we visit your works and oe for re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.Prod.£ 


URNE ENGINEERING CO. LTD. 





— NEAR Gea TELEPHONE : MELBOURNE 232 











LXXXVII1 


Accles & Pollock, Ltd. 
Accles & Shelvoke, Ltd 
Allen, Edgar & Co., Ltd. 
Anderton Springs, Ltd 
Asquith, William, Ltd 
Automatic Coil Winder 
Equipment Co., Ltd 


& Electrical 


Barber & Colman, Ltd. 
Bedford, John, & Sons, 
Berridge, I. L., & Co., 
Birlec, Ltd. ; 
Birmingham Aluminium = ¢ 
(1903) Co., Ltd. 
Bratby & Hinchcliffe, 
Bray, Accessories, Ltd. 
Bren Manufacturing Co., Ltd. 
British Aero Components, Ltd. 
British Die Casting & Engineering 
Co., Ltd. .. 
British Electrical 
Association 
B.H. Chemicals, Ltd. 
British [Industrial Plastics, Ltd 
British Tabulating Machine Co., 
British Thomson-Houston Co., 
Broadbent, Henry, Ltd. 
Broom & Wade, Ltd 
Brown, David, Corporation 
Eien., BRO «.» 
B.S.A. Tools, Ltd. 
Burgess Products Co., 
Burton Griffiths Co., 


Ltd. 
Ltd. 


asting 


Lid 


Development 


Ltd 
Ltd. 


Sales) 


Ltd 
Ltd 


Catmur Machine 


Led., The .. 


Tool Corporation, 


Central Tool & Equipme nt Co. , Ltd. 
Chamberlain Industries, Ltd. 

Churchill, Charles & Co., Ltd. ... 
Churchill Machine Tool Co., Ltd. 
Cincinnati Milling Machines, Ltd. 


Clarkson (Engineering), Ltd. 


Climax Rock Drill & Eng. Works Ltd. 


‘ohen, George, Sons & Co., Ltd 
‘ompoflex Co., Ltd 
‘onveyance! Fork Trucks, 
ossor, A. C.. Ltd. 
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HOLMAN TOOLS FOR 


ROTODRILLS Series 4,000. Higher 
power-weight ratios than any other similar 
tools of equal capacity. The vane-type 
air motor is a complete removable unit. 
Reversible and non-reversible models for 
all high speed drilling duties. 


ready... 


ROTOGRINDS Series 40. Same vane- 
type motor as in Rotodrills. Light-weighc., 
easily handied tools for all types of grind- 
ing, wire brush or sanding jobs. Straight 
or grip handles. , 


The immediate value of equipping with HOLMAN Pneumatic Tools is 
the assurance of highly efficient, productivity-raising machines. Their 
“ultimate” value is the proved reliability of Ho!man products in long 
and continuous service: Holman tools are always “ready and available 
in full working order” and the world-wide Holman Spares and Maintenance 
Service ensures that this shall always be so. 

Holman Pneumatic Tools include Chippers, Riveters, Scaling Hammers, 
Rammers, Picks, Spaders, Road Rippers, as well as Portable and Stationary 
Compressors. 


FOR SUSTAINING HIGH OUTPUT 


PNEUMATIC TOOLS - 


HOLMAN BROS. LTO.. CAMBORNE, ENGLAND 4 TELEPHONE : CAMBORNE 2275 (10 LINES) : TELEGRAMS : AIRDRILL, CAMBORNE 
HES 
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Crown House, 143-147, Regent Street, London, W.1. Phone: Regent 3891. 
Printed by Maxwell, Love & Co. Ltd., White Lion Street, London, N.1. 
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INSTITUTION OF PRODUCTION ENGINEERS, 10, CHESTERFIELD ST., LONDON, W.1 











REMOVAL OF INSTITUTION’S HEADQUARTERS 


AS FROM 10th MAY, 1954, 
THE ADDRESS OF THE INSTITUTION’S HEADQUARTERS WILL BE 


10, CHESTERFIELD STREET, LONDON, W.!. 
Telephone No. GROsvenor 5254/9 


MEETINGS 


Visitors tickets may be obtained from Section Honorary Secretaries 


MAY - JUNE, 1954 


BIRMINGHAM GRADUATE 7pm. MAY Ilth “Metal Spraying” by H. J. Plaster. A supporting film will 
The James Watt Memorial Institute, Great Charles Street, be shown. 
Birmingham, 3. , vale =a aia 
“ Work Study and the Production Engineer” by R. Guthrie, WOLVERHAMPTON GRADUATE 
7.30 p.m. MAY 20th 

Grad.I.Prod.E. cin - a : : 

Ps The Wolverhampton and Staffs Technical College, Wulfruna 
NOTTINGHAM : : 10.30 am. MAY Sth Street, Wolverhampton. 
Visit to the Works Showroom of The Austin Motor Co. 


“The Metallurgist’s Place Production Engi ing” by 
Ltd., Longbridge Works, Birmingham. E. Rn Gadd, FIM a a ae . 


SHREWSBURY 7.30 p.m. MAY 26th : ete np Boa at s 

The Shrewsbury Technical College, Shrewsbury. YORKSHIRE GRADUATE 2.30 p.m. MAY Ist 

“Cutting Tools, their Development and Application” by The Great Northern Hotel, Leeds. : “ 

W. Castledine, A.M.I.Prod.E. a ee Meeting, followed by films on “ Modern 
4 C CESSES 

STOKE-ON-TRENT 7.30 p.m. MAY 2ist ee et 

The Building Department, North Staffordshire Technical YORKSHIRE GRADUATE 10am. MAY 29th 

College, Cauldon Place, Shelton, Stoke-on-Trent. Works Visit to Keighley Lifts Ltd., Keighley, Yorks. 

















PRODUCTION APPOINTMENTS Sueceece 


This bulletin is circulated to all members of the Institution monthly as near as possible to the first of the month. Firms or organi- 
sations wishing to insert notices in the bulletin should communicate with the Secretary at 10, Chesterfield Street, London, W.1. 





The last date for receiving material for imsertion in the following month’s bulletin is the 20th of each month. 
The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), and over 100 words £5 5s. No 
charge is made to firms affiliated to the Institution, Technical Colleges, Universities and a organisations. 

Advertisers are advised that better response is likely if, in addition to essential qualifications, the following information is given :- 
(a) Location of appointment; (b) Status in the organisation and scope of promotion; — (c) Salary range and age range. 
Advertisers are asked to advise the Institution when vacant appointments are filled. The Institution reserves the right to refuse 
or withdraw any announcement and also to make any alteration in the wording to ensure conformity with Institution standards. 
Members interested in the following appointments should make application in accordance with the terms of notice. No corres- 

pondence can be undertaken by the Secretary other than the forwarding of replies to Box Nos. 


First-class Jig and Tool Designer required by Mechanical sidiary one Mechanical Engineer and one Electrical 
Engineering firm in Nottingham. State age, experience and Engineer with managerial experience of production on a 
salary required to Box No. 783, I.Prod.E., 10, Chesterfield considerable scale. Permanent appointments in Canada on 
Street, London, W.1. high scale salary after preliminary period in this country. 

—_—- Age 30 to 38 years. University degree or equivalent quali- 
Mechanical and Electrical Engineers. Leading firm of fication. Apply with full details to Box 786, I.Prod.E., 10, 
Management Consultants requires for its Canadian Sub- Chesterfield Street, London, W.1 

































































Manufacturing or Methods Engineers and Product 
Development Engineers. Progress in manufacturing 
methods and techniques in connection with heavy rotating 
electrical machines and Mercury Arc Rectifiers have led to 
several interesting vacancies in The English Electric Co 
Ltd., Stafford, for Manufacturing or Methods Engineers 
and Product Development Engineers Applications are in- 
vited from engineers working in either of these capacities 
and from those who have a sound background of practical 
experience in a manufacturing industry, at least O.N.C. 
and a desire to enter either of these important branches of 
engineering. Please write quoting ref. 1225A, to Dept. 
C.P.S., 336/7, Strand, W.C.2. 

Deputy Chief Planning Engineer. Large engineering 
Company in Midlands specialising in automobile compo- 
nents invite applications for position of Deputy Chief 
Planning Engineer (age 30-40). Applicants must have 
technical qualifications to H.N.C. in Production Engineer- 
ing and practical training in Toolroom and Production 
Departments, with up-to-date knowledge of machine tools, 
Methods Planning and Jig and Tool Design. Proved abilitv 
in loading and programming work through planning, tool 
design and toolroom departments essential. Applications 
giving full details of qualifications, experience and salary 
required to Personnel Officer, Box 802, I.Prod.E., 10 
Chesterfield Street, London, W.1. 


Production Engineer required by British firm of Industrial 
Consultants for work in Africa and Australasia after initial 
period of work in this country. Applicants should possess 
good personality, recognised qualifications and wide execu- 
tive experience in high class manufacturing concerns. Age 
not over 40. Remuneration £1,400 in first year rising to 
over £2,000 per annum, plus generous expense allowance 
for work abroad. Full details of experience. qualifications, 
previous appointments and salaries, in confidence to Box 
788, I.Prod.E., 10, Chesterfield Street, London, W.1. 

Draughtsmen. The Hoffmann Manufacturing Co. Ltd, 
Chelmsford, Essex, require Engineering Draughtsmen. Five 
day week, canteen welfare and Social ‘and Sports Club 
facilities. Contributory Pension and Life Assurance Scheme. 
Please write in strict confidence stating details of age, 
education, experience, present and past positions held, etc., 


to The Chief Personnel Officer. 


Estimator/Toolin¢ Engineer. Experienced Estimator re- 
quired for Tool Engineering Department of large Midland 
Engineering concern. Applicants must be fully conversant 
with modern tooling methods. as applied to Multi and 
Single Spindle Automatic both Bar and Chucking Machines 
vnd possess sound practical training, together with some 
Drawing Office experience. Please state in writing full 
narticulars of age, qualifications, experience and remunera- 
tion required to Personnel Manager, Box 803, I.Prod.¥.. 
10, Chesterfield Street, London, W.1. 


Machine Tool Designers. Leading Machine Tool manu- 
facturing company, located in the Birmingham area, invites 
applications from Machine Tool Designers, with experience 
on Automatic and Turret Lathe Design, preferably with 
additional experience on development work. State in con- 
fidence full particulars of career to date, together with 
salary required. Box 804, I.Prod.E., 10, Chesterfield Street, 
London, W.1 


Assistant Accountant wanted for high class Clothing fac- 


tory in Cheshire. Must have costing experience. Preferably 
eualified. Good opening for right man. Box No. 805, 


I.Prod.E., 10, Chesterfield Street, London, W.1. 


Planning Engineer required for highest class instrument 
work in the Orpington district. Good knowledge of light 
machine shop and instrument making processes needed. 
Please apply to the Secretary, Box No. 806, I.Prod.E., 19, 
Chesterfield Street, London, W.1. 


Jit and Tool Draughtsman needed for Excavator Division 
of Newton Chambers & Co. Aged 25-30, with experience 
of designing jigs and fixtures for machining and assembling 
medium sized components. The post is permanent and 
pensionable with excellent prospects for the selected 











draughtsman. Please reply giving details of age, experience 
and present salary to Personnel Officer, Newton Chambers 
& Co. Ltd., Thorncliffe, nr Sheffield. 

Designer Draughtsman required to take charge Section 
responsibilities for Refrigerator Cabinet and Systems Design 
under Chief Engineer. Salary by arrangement. Own stafl 
are aware of vacancy. Write giving details of experience, 
salary required, etc., to Works Manager, Nash-Kelvinator 
Limited, Pym’s Lane, Crewe. 


Assistant to Works Manager. A man with experience in 
machine shops and sheet metal working shops between the 
age of 30 and 40 years required to act as Assistant to Works 
Manager. Experience must have been gained on repetition 
work of high quality and applicant must have up-to-date 
knowledge of Modern Machine Tools and their application. 
Preferably conversant with modern methods of cost as 
applied to production. Fully detailed applications should 
be addressed to Personnel Manager. Box No. 807, I.Prod.E.., 
10, Chesterfield Street, London, W.1. 

Planning Engineer. AC-DELCO, Division of General 
Motors Limited, West Bay Road, New Docks, Southampton, 
require Planning Engineer, press tool design experience 
essential, preferably for double action presses. Sound 
knowledge of sheet metal work and sheet metal assembly 
work is desirable. Apply by letter stating age, previous 
experience, etc., to the Personnel Officer. 

Manager required for control of specialised engineering 
work at modern factory in the North West. Previous ex- 
perience required in operational planning, tool desigr., 
progressing and other functions of factory administration 
Familiarity with group and individual piecework schemes 
for large and small batch production. Applications should 
state age, previous engineering experience and details of 
technical education together with an indication of salary 
required to Box No. 808, I.Prod.E., 10, Chesterfield Street, 
Condon, W.1. 


Work Study Assistants up to 30 years of age for the 
Helsby, Cheshire, Works of British Insulated Callender’s 
Cables Ltd.. Some experience in Time Study and Method 
Study is essential. Applications in writing quoting refer- 
ence H/24/54, should be addressed to: The Staff Officer, 
B.I.C.C. Ltd., Prescot, Lancs. 


Superintendent, Hospital limb and instrument workshop, 
required by Singapore Government Medical department for 
tour of three years with prospect of pensionable employ- 
ment. Salary, etc., according to experience in scale equiva- 
lent to £1,134, rising to £1,673 a year for single man. 
Additional allowances up to £532 a year payable to married 
men according to salary and dependants, Free passages 
Liberal leave on full salary. Candidates should hold a 
recognised diploma or certificate of proficiency in workshop 
and bench procedure and should have special knowledge of 
making orthopaedic appliances. They should also have a 
knowledge of woodwork, leatherwork, metalwork (including 
welding), recent plastics and their uses in orthopaedic 
surgery, and making artificial limbs. Write to the Crown 
Agents, 4, Millbank, London, S.W.1. State age, name in 
block letters, full qualifications and experience and quote 
M3B/33675/JL. 

A unique opportunity occurs for a man with a sound 
engineering background, to fill a key position in a business 
engaged in the manufacture of articles to very close pre- 
cision limits. The successful candidate will probably ‘hhave 
been used to supervising the setting and running of auto- 
matic or semi-automatic plant, and will have been used to 
controlling his own section. He will be a man capable of 
instructing his setters in their duties, controlling their 
standard of work, and maintaining a high standard of 
discipline. Suitable training will be given to the successful 
applicant. The initial interview will be arranged at a 
mutually convenient centre. Please apply in the first im- 
stance to Box No. 809, I.Prod.E., 10, Chesterfield Street, 
London, W.1 
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able light engineering experience and have held positions 
of similar works executive responsibility. The post carries 
a salary of £1,500 and housing assistance would be con- 
sidered. Staff pension scheme. Write with full particulars 
to Box D.E.449, A.K.Advg., 212a, Shaftesbury Avenue, 
London, W.C.2. 


Draughtsmen, machine tool, senior and intermediate re- 
quired for work on special purpose machine tools. Appli- 
cants should have had shop experience and have reached 
O.N. or H.N.C. level in technical training. Excellent 
opportunity for engineers with necessary qualifications to 
obtain regular employment in expanding organisation of 
world-wide repute. Apply in first instance by letter to: 
Cincinnati Milling Machines Limited, Woodlands Farm 
Road, Birmingham, 24. 








Methods Engineers. Euclid (Great Britain) Limited, New- 
house Industrial Estate, Lanarkshire, manufacturers of 
heavy earth-moving equipment, require the services of two 
Methods Engineers, aged 25-35. cne for assembly, and one 
for structural operations in their new steel fabrication 
shop. Sound technical education and engineering back- 
ground together with experience in Time and Motion 
Study or Methods Study essential. Commencing salary 
£700 per annum. Prospects in expanding company excel- 
lent. Contributory Pension Scheme. Applications should 
be made in writing to the Personnel Department. 

Works Manager required for old established engineering 
company in North Midlands. Works comprise foundry, 
machine shops, plate and structural shops for producing 
medium-heavy engineering products. Applicants must have 
first-class executive production engineering experience. Age 
35-50. Salary range £1.500 to £2,000. Apply, giving full 
narticulars to Urwick, Orr and Partners Limited, Central 
Chambers, The Parade, Leamington Spa, and quote Refer- 
ence MA/1109. 

Traction Superintendent required by Crompton Parkinson 
Limited, Chelmsford, to take charge of the production of 
railway, trolleybus and tramway motors, diesel electrical 
equipment, etc. Applicants who must have had extensive 
experience in this class of work, should write giving age, 
full details of training and experience to the General 
Manager. 


Tool Design. A vacancy exists on the Tool Design staff of 
a leading engine manufacturer for a man experienced in 
the design of special purpose machines or fixtures. Preferred 
minimum qualifications; O.N.C., full apprenticeship and 
experience in the automobile industry. Please write stating 
age, experience (in chronological order) and salary required 
4 Box No. 810, I.Prod.E., 10, Chesterfield Street, London, 
= 





Checker required for fixture and tool -design for quantity 
production of vehicle engines. This is a permanent position 
for which applications from men with long experience in 
the design and/or manufacture of tools and above the age 
of 45 will receive special attention. Please reply stating 
full details of experience (in chronological order) and salary 
required to Box No. 811, I.Prod.E., 10, Chesterfield Street, 
London, W.1. 








Production Control. Young man needed with experience 
in Works Ordering and Loading to provide Management, 
in a firm in Southern England manufacturing aircraft 
accessories, with co-ordinated information relating to Pro- 
gramme. Commencing salary offered would be between 
£700 and £800 per annum. Applications with full details 
to Leonard E. Bunnett, Management Consultants, Pru- 
dential Buildings, Epsom Road, Guildford. 





Works Manager wanted for medium size engineering works 
employing about 200 engaged on mechanical and light 
structural and plate work. Applicants preferred with Higher 
National Certificate and trained in Work Study or Manage- 
ment Courses. It is essential to have Machine Shop and 
also preferably Jig and Tool experience. Please reply 
stating full particulars and salary expected to Box No. 812, 
I.Prod.E., 10, Chesterfield Street, London, W.1 





Planning of Materials Handling. Applications are invited 
from production engineers for the planning of materials 
handling procedures on quantity production ‘of vehicle 
engines. There are two vacancies and they are of special 
interest to men capable of analysing, reporting and recom- 
mending improvements in the field of materials handling 
under mass production conditions. These are permanent 
positions with good prospects. Please apply, giving age, 
experience (in chronological order) and salary required to 
F. Perkins Ltd., Diesel Engine Manufacturers, Peterborough. 


Time Study Engineer required for the quantity production 
of C.I. engines. Preferred minimum qualifications: O.N.C. 
full apprenticeship and experience in the automobile indus- 
try. Please apply stating age, experience (in chronological 
order) and salary required to F. Perkins Ltd., Diesel Engine 
Manufacturers, Peterborough. 


Plant Lay-out Draughtsmen required to deal with plant 
lay-outs and equipment. Also to cover work handling re- 
quirements. Good general mechanical engineering experi- 
ence essential. The positions are superannuated and offer 
considerable scope to men with adequate experience. 
Suitable applicants will have the opportunity of renting 
a modern house in the area of the New Town and prefer- 
ence will be given to candidates who are on an approved * 
housing list in the Greater London area. Applications 
should be made in writing, giving full particulars of quali- 
fications and experience to the Personnel Manager, Rotax 
Limited, Maylands Avenue, Hemel Hempstead, Herts. 


Senior Designing Draughtsman required by large engin- 
eering firm in Darlaston, S. Staffs., for specialised work in 
connection with fabricated steel and tubular products. Age 
range, 25-35 years. Good prospects. A.E.S.D. rates paid. 
Staff pensions scheme. Apply to Rubery Owen & Co., Ltd., 
Personnel Office, Booth Street, Darlaston, S. Staffs. 


Industrial Engineering. Two interesting openings occur in 
the Industrial Engineering department of a _ progressive 
manufacturing Company in the Greater London area. The 
appointments entail responsibility during shift hours for 
assisting production management in the improvement of 
material, plant and labour utilisation by investigation and 
elimination of all avoidable wastage. Candidates, under 
33 years, should have a sound technical background, with 
at least three years’ experience in work study and in the 
setting of work standards as a basis for production control, 
cost comparison, budgeting and estimating. Commencing 
salary will be between £850-£1.000 per annum, together 
with non-contributory pension, life assurance and other 
benefits. Please write in confidence, giving a detailed 
account of education and experience, to Box No. 813, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Planning Engineer and Senior Jig and Tool Designer 
required by well-known refrigeration and air conditioning 
engineering concern to deal with the planning and tooling 
of electrical and mechanical equipment. Technical qualifi- 
cations to at least O.N.C. standard and workshop experi- 
ence essential. Draughtsmen for sheet metal work and 
mechanical engineering also required. Good prospects and 
salary scales. Pension scheme, excellent amenities (Canteen, 
Recreation Club, etc.). Apply in writing giving full particu- 
lars of qualifications, experience and salary required to 
Personnel Manager, Frigidaire Division of General Motors 
Limited, Stag Lane, Kingsbury, N.W.9. 


Assistant Production Manager is immediately required for 
a Brass Rolling Mill (North East Coast). Candidates shouid 
have good knowledge of modern equipment for production 
of sheet and strip. Salary dependent on qualifications. 
Applicants should give fullest details in confidence. Write 
Box No. 814, I.Prod.E., 10, Chesterfield Street, London, 
W.1. 


Engineer. An excellent opportunity occurs in the Mid- 
lands for a rising engineer of about 25. Assistance required 
in a machine tool works on installation of Production 
Control and Incentive schemes under professional guidance. 


















Starting salary in the —_— of £600 according to experi- 
ence and ability. Box No. 815, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 


Layout and Methods Engineer required by modern Rubber 
Footwear factory in Scotland. Engineering background 
essential, preference being given to candidates with a uni- 
versity training. Duties include maintenance of factory 
layouts, setting up or improving new or existing methods. 
Experience in this type of work is desirable but not 
essential as training will be given. Candidates aged be- 
tween 20 and 35 years should apply giving full particulars 
of qualifications, experience and salary expected to Box No. 
816, I.Prod.E., 10, Chesterfield Street, London, W.1. 


Superintendent required for medium sized engineering shop 
engaged on high quality production. Must be proved 
practical engineer capable of controlling small batch pro- 
duction and continual specials. Full grasp of economic 
process times over full range of machines under these 
conditions is absolutely necessary. Leeds district. Please 
write full details of age, experience, etc., to Box No. 817, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Enmgimeer for Technical Advisory Duties. Production 
Engineering Research Association has a vacancy for engin- 
eer for technical advisory duties. Age not over 40." Good 
opportunity for advancement for man with initiative. 
F.SS.U. Full details of age, experience, qualifications, 
salary required, etc., to Secretary, PERA, Melton Mow- 
bray. 


Development Engineering. Armstrong Whitworth (Metal 
Industries) Limited, have a vacancy for an Engineer to 
take charge of development work in connection with a new 
project. Applicants should be. experienced Mechanical 
Engineers with a good all round knowledge of gearing. 
Some experience with mechanical variable speed gears an 
advantage. Essential that applicant is able to prepare 
schemes and layouts to assist technical sales. Superannua- 
tion scheme in operation. Applications in writing giving 
full details of qualifications, experience, salary required io 
General Works Manager, Close Works, Gateshead-upon- 
Tyne. 


Senior Designer wanted by large firm of office equipment 
manufacturers. Must be capable of styling and designing 
all types of office equipment. Good salary and prospects. 
Applications to the Commercial Manager, Rubery Owen & 
Co. Ltd., Darlaston, S. Staffs. 

Metheds Engineer required for the study and development 
of production techniques, jig and equipment for light 
electric mechanical parts and assemblies including small 
transformers, up to KVA. Applicant must also be familiar 
with coil winding and allied processes. Qualifications must 
include an intimate knowledge of machine tools and layout 
from the practical standpoint. The relatively wide range of 
operations demands a man possessing personality and initia- 
tive rather than high academic achievements. Apply stating 
full details of experience, age and salary required to Box 
No. 818, I.Prod.E., 10, Chesterfield Street, London, W.1. 
Development Engineer is required by manufacturers of 
sugar confectionery to develop new production methods and 
machinery. Applicants must be fully qualified engineers, 
preferably with a University Degree and an experience of 
the industry is desirable. Salary and prospects will be excel- 
lent. Applications, giving details of age, education, training 
and experience, should be addressed to the Production 
Director, James Pascall Limited, Streatham Road, Mitcham, 
Surrey. 

Chief Planning Engineer required to take charge of process 
planning and tool design in an expanding Company engaged 
on electronic engineering. Directly responsible to the Chief 
Mechanical Engineer. Exceptional opportunity exists for 
an outstanding man with experience of radio or telephone 
production. University graduate preferred, but technical 
qualifications are regarded as secondary to ability. House 
available immediately for successful applicant. Apply 
Personnel Officer, Airmec Limited, High Wycombe. 





Methods and Work Study. A well known South Midlands 
Light Engineering Company is expanding its activities in 
relation to Methods and Work Study. Applications are 
invited from keen apprentice served engineers who consider 
they have a flair for this type of work. Minimum qualifi- 
cations should include Ordinary National Certificate, an 
enquiring mind, the ability for original thought, coupled 
with common sense, and above all, enthusiasm for the job. 
If you are aged 25-35, ambitious, and possess the above 
qualifications, then reply giving full particulars of your 
experience and the salary required to Box No. 819, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Production Engineer required as an assistant to Director 
of Production for Food Manufacturing Company, South 
West London. Engineering qualifications desirable, experi- 
ence in designing and organisation of production lines 
and experience in time and motion study are also required. 
Age under 40. Staff pension scheme available. Applicants 
should give full details of qualifications and chronological 
details of posts held. Reply to Box No. 820, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Senior Production Engineer (Ref. C4). Senior- Production 
Engineer for methods work mainly on equipment assembly 
in light/medium electrical engineering. Experience in 
modern planning over a wide range of quantity conditions 
including layout, handling and finishing, essential. Appli- 
cants should have sound technical and practical background 
and show keen appreciation of manufacturing costs. 
Production Methods Engineer (Ref. C.5).. Production 
Methods Engineer, with experience in the design of special 
purpose machines for manufacturing and processing light 
electrical products on highly repetitive lines. Candidates 
must be capable of undertaking development work on a 
number of projects of this type and of supervising the 
detailing and introduction of new methods. The Rectifier 
Division of this Company will transfer to Harlow New 
Town, Essex, between August 1954 and Spring 1955. 
Selected applicants will be required to work in Boreham 
Wood until transferred to Harlow. Houses in Harlow can 
be provided on engagement, with free daily transport to 
and from Boreham Wood. Write in confidence quoting 
reference number and stating age, qualifications, experience 
and salary required to Personnel Manager, Standard Tele- 
phones & Cables Ltd., Warwick Road, Boreham Wood, 
Herts. 


Production Engineer required for men’s clothing factory :n 
Cape Town, S.A. Person required should have had a sound 
engineering training in some branch or other of light engin- 
eering, and be fully experienced in the application of time 
and motion study and in fixing of piece-rates and incentive 
bonus schemes. Some experience within the clothing indus- 
try would be an advantage but applicants having a souird 
training in production engineering would be.seriously con- 
sidered. The position is permanent. Applicant should give 
full details of training qualifications and age. Box No. 821, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Assistant Managing Director required for heavy engineering 
works, N.W. Manchester district, employing approximately 
300 and engaged in manufacture of steam raising and 
mechanical handling plant. Age between 35 and 45 with 
proved administrative and commercial ability. Salary com- 
mensurate with responsibilities. Applications, giving 
particulars of age, education, training and experience, also 
copies of personal references, to: Box No. 822, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Capable Jig, Tool and Machine Tool man wanted for 
senior position in planning office. State age, qualifications, 
experience in chronological order, salary required, etc., 
progressive post. Pension scheme. ‘Only applications from 


. men with the right background will be entertained. Replies 


should be addressed to: Works Manager, Box No, 823, 
I.Prod.E., 10, Chesterfield Street, London, W.1, 








EDUCATIONAL APPOINTMENTS 

High Wycombe College of Further Education ‘ 

Engineering Department. Applications are invited for 
the following additional full-time appointments from 
September, 1954. Lecturer in Mechanical Engineering, 
specialising in Thermodynamics and Applied Mechanics 
Theory of Mechines and Strength of Materials to H.N.C. 
level. Graduate with suitable teaching and _ industrial 
experience required. Assistant, Grade A, to teach Work- 
shop Practice and related theoretical subjects. Ability to 
offer Automobile Engineering would be an advantage. 
Candidates must have had industrial experience. Assistant, 
Grade B, able to teach Machine Tools and Metrology to 
A.1. level, Workshop Technology to S.3 level, and Final 
City and Guilds Machine Shop Engineering. Candidates 
must have had adequate teaching and industrial experience. 
Assistant, Grade B, to teach Building Subjects to O.N.C. 
level and, if possible, Plumbing to Final City and Guilds 
level. Candidates must have had adequate teaching and 
industrial experience. Salary Scales (under review) Assistant 
Grade A £415 x £18—£670 with additions for degree, 
training and industrial experience. Assistant Grade B 
£490 x £25—-£765 with additions for degree, training and 
industrial experience. Lecturer £940 x £25—£1,040. 
Application forms (please state post) may be obtained’ on 
receipt of a stamped addressed envelope from The Principal, 
Easton Street, High Wycombe, Bucks, to whom they should 
be returned within 14 days of the appearance of this 
advertisement. 

Loughborough College of Technology 

Head of the Industrial Engineering Department. Applica- 
tions are invited for the position of Head of the Industrial 
Engineering Department. The post is a new one and offers 
considerable scope to a suitably qualified and experienced 
man possessing initiative, vision and ability to work in 
close co-operation with executives in industry and fellow 
Heads of Departments. The Head of Department will be 
responsible for the introduction of Industrial Engineering 
subjects, and atmosphere, into technological courses and for 
the organisation of courses ‘n Industrial Engineering. 
Applicants should be fully qualified professional engineers, 
who have held responsible positions in industry, and have 
particular knowledge and experience of one, or more, 
branches of Industrial Engineering such as Production 
Planning, Processing and Control, Plant Layout, Methods 
Engineering, Quality Control including statistical control. 
The salary offered will be according to the scale £1,490 x 
£25—-£1,640, the commencing salary being determined 
by qualifications and experience. The post is pensionable. 
Further particulars may be obtained from the Registrar, 
Loughborough College of Technology, Loughborough, 
Leics., to whom applications should be sent as soon as 
possible. 


Brooklands County Technical College, Heath Road, 
Weybridge : 

Assistant in Production Engineering. Applications are 
invited for the post of Assistant in Production Engineering 
(Grade A or B). The work will be concerned with Ordin- 
ary National Certificate Courses in Production Engineering 
and the City and Guilds of London Institute Trades 
Courses requirements in allied subjects. It is intended 
eventually to develop the work to Higher National Certifi- 
cate standard. Applicants should possess sound technologi- 
cal qualifications and good industrial experience. Teaching 
experience is desirable. Preference will be given to those 
with a knowledge of Machine Tools, Jigs and Fixtures, 
Metrology, Heat Treatment and Welding Practice. Salary 
Scale for men: Assistant (B) £490 x £25—£765; Assistant 





(A)—£415 x £18—£670 per annum. Assistants may re- 
ceive additions to scale for approved. qualifications and 
study. Commencing salary dependent upon previous teach- 
ing and other approved experience. Duties for this post 
will include some evening teaching. Application forms 
obtainable on receipt of stamped (24d.) addressed envelope 
from the Principal to whom they should be returned within 
14 days of the appearance of this advertisement. 


School of Technology, Ipswich 

Assistant, Grade B. Applications are invited for the 
following full-time post:—Assistant, Grade B—to teach 
Work Measurement, Production Planning, Metrology, Jig 
and Tool Design and Machine Tools to the standard of 
the Higher National Certificate in Production Engineering. 
Salary will be in accordance with the Burnham Technical 
Scale, with the appropriate additions for qualifications, and 
industrial experience. Forms of application and further 
particulars may be obtained from the Principal, The School 
of Technology, Tower Ramparts, Ipswich, to whom com- 
pleted forms should be returned immediately. 


College of Technology, Bristol 
Two Grade B Assistants and Two Grade A Assistants. 
Applications invited for four new Assistants in the Depart- 
ment of Engineering. (1) Two Grade B Assistants for: 
(a) Mechanical Engineering subjects in National Certificate 
Courses. Ability to teach Mathematics and/or Mechanics 
of Fluids desirable. (b) Electrical Engineering subjects in 
National Certificate Courses. Ability to teach Engineering 
Physics desirable. (2) Two Grade A Assistants to take 
theoretical and practical subjects in Motor Vehicle 
Mechanics and Machine Shop Engineering courses. Duties 
to commence Ist September, 1954. Salary, Grade A £415 
x £18—£670; Grade B £490 x £25—£765. Graduate, 
training and experience allowances as applicable (scales 
now subject to upward revision). Further particulars (state 
post in which interested) and application form (to be 
returned within fortnight) from Registrar, College of Tech- 
nology, Unity Street, Bristol, 1. 


Brighton Technical College 

Assistant Lecturers (Grade B) in :—(a) Mechanical Engin- 
eering: with special reference to Theory of Machines and 
Engineering Drawing for degree and diploma courses. 
Applicants should hold a degree or equivalent qualification 
in Mechanical Engineering. (b) Production Engineering : 
Applicants should be suitably qualified and experienced to 
undertake the teaching of Production Engineering subjects 
to H.N.C. standard. Salary at present £490 x £25—£765 
plus graduate allowance £60, and increments for approved 
training and/or industrial experience. Further particulars 
and application forms may be obtained from: W. G. Stone, 
Director of Education, Education Office, 54, Old Steine, 
Brighton, 1. Completed forms should be returned to the 
Principal, Brighton Technical College, Brighton, 7, within 
fourteen days. 





Municipal Technical College, Halifax 

Workshop Instructor. Required for September Ist, 1954, 
a Workshop Instructor mainly for classes of day release 
students. Must be a skilled fitter and machinist while 
ability to teach Practical Welding is also desirable. Appli- 
cants should possess a Final City and Guilds Certificate in 
Machine Shop Engineering or similar qualifications. Salary 
in accordance with Burnham Scale Grade A (at present 
£415 x £18—£670) with allowances for previous experi- 
ence. Further particulars from the Principal, Municipal 
Technical College, Halifax. 








